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) CITX=-DOH PROJECT AGREEMENT

The following projectsz will be funded from the escrow
governed by the Escrow Agreement.between the City and County of
Honolulu ("City"), Hawaiian Trust Company, Limited ("HTC"), and
the Department of Health, State of Hawaii ("DOH"), Dated May 29,
1995, Account No. 185030251, Account Name "Hawaiian Trust
Company, Limited, as Escrow Agent for City and County of

Honolulu, ]
i ,® as amended.

. Fﬁnding of the projects from the escrow shall be conditional
upon approval of these projects by the U.S. District Court for

Hawaii.

The Escrow Agreement shall be amended to attach this Project
. Agreement as an Exhibit, to the extent that the U.S. District
Court of Hawaii shall approve, or approve with amendments, the

projects below.

The projects will be implemented as described below.

I.

' project

.. Estimated cost: $150,000

A. Mission: Improve the quality of both surface waters

and ground waters in the drainage basins for Manoa,

' Palolo and Makiki Streams, and in the Ala Wai Canal

. through a long term, community-based, public-private
program of non-point source management activities in

l the watershed.

B. Project Goals:

1. Improve the water quality of surface and ground
waters in the drainage basins for Manoa, Palolo
and Makiki Streams, and in the Ala Wai Canal.

a. The long term (5 years and longer) goal is to
' make measurable progress toward meeting state
water quality standards for the Canal and th

streanms.

b. The short and intermediate term goals are to
improve the aesthetic and recreational values
of the waters (e.g. remove and prevent litter
and dumping into and next to the waters) .and
to implement best management practices to
improve water quality.
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2. Choose the appropriate means to improve water ..
quality through a process that coordinates City,
State, and Federal agencies, and incorporates
public participation.

Watershed management organizes stakeholders to
identify community values, problems, and best
management practices (BMPs) to solve problems; to
implement BMPs; and to monitor BMPs'
effectiveness.

All options may be considered, although
implementation will depend on agencies?
“Jurisdictions and resources, and the options
include:

a. Controlling and reducing erosion and
sediment;

b. Reducing use of fertilizers and pesticides;

c. Reducing illegal dumping and litter
accumulations in streams;

- d. Re~vegetating stream banks where possible;
- InSpectlng and enforcing municipal stormwater
permlt conditions and grading—and-gruhbzng
permit conditions;
f. Dredging of the Canal;
g. ‘increasing flushiné rates in the Canal;
h. Minimizing raw sewage leaks or spills, and
sewvering areas on cesspools or septic
systems; and

i. Coordinating with the DOH School-~based
Volunteer Water Quality Monitoring Project.

c. City and DOH responsibilities:

" 1. The City and DOH shall jointly select a Hanagement
Coordinator ("coordinator®).

2. DOH shall retain and properly supervise a
Management Coordinator ("coordinator“) ‘to ensure
compliance with the requlrements of this project.

3. The DOH shall approve payments from the escrow
identified above to fund the coordinator's
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PROJECT AGREEMENT

retention and appropriate costs related to the.
coordinator and the implementation of this project
(including implementing BMPs, testing their
effectiveness, and laboratory analyses).

a. Payment shall be conditional upon
satisfactory progress and completion of work
for this project in accordance with this
agreement.

b. Total payments shall not exceed .the limit of
estimated cost, above.

D. ..Project Benchmarks and Deadlines:

The City and DOH shall select the coordinator, and
DOH shall retain the coordinator.

The coordinator, working jointly with DOH and the
city, shall establish deadlines for the items

.listed below, so that final Steering Committee

Management and. Implementation Plans can be

completed in two years, as required by section
G.4.m, below.

The coordinator, working jointly with the DOH and

-the City, shall establish an Ala Wai Canal

Watershed Steering Committee.

a. First joint solicitation by the coordinator,
City, and DOH of community participants to be
.on Ala Wai Canal Watershed Management
‘Committee ("Steering Committee®):

b. . Establishment of the Steering Committee:
c. First meeting of Steering Committee:

The coordinator and:steéring Committee shall

select sites for implementing and evaluating BMPs
to the maximum extent practicable.

The coordinator and Steering Committee shall start
and f£inish the first volunteer project for
monitoring the effectiveness of BMPs:

If requested by the DOH/coordinator/Steering
Committee the City shall perform before-and-after
and upstream/downstream water quality monitoring

by field observations.to evaluate effectiveness
of: -
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a. The BMPs; and -
b. Any other projects chosen for implementation.

This monitoring is not intended to replace routine
or other DOH monitoring.

If requested by the Dou/coordinator/steering
Committee, the escrow fund may be used to pay for

. lab _analyses of water quality samples on. an as

needed basis.

The Steering Committee shall submit to the City

.and DOH draft Ala Wai Canal Watershed management

and implementation plans:

a. The Steering Committee shall recommend which
Best Management Practices (BMPS) need to be
implemented and where;

b. The Steering Committee shall consider any
available water quality data and reports, and
results of any volunteer monitoring project
in making the recommendation.

The Steering Committee shall publish notice of the
‘plans, solicit written comments, and hold public
hearings on the draft plans.

a. The £irst notice shall be publiehed on:
The Steering Committee shall submit to the City

and DOH its recommended final Ala Wai-Canal
"Watershed management and implementation plans:

1.

. 2

PROJECT AGREEMENT

The Steering Committee will be a focal point for a
long term, community-based, public-private program

of non-point. source management activities in the
watershed. _

Steering Committee shall be chaired by the
coordinator and shall consist of representatives
from relevant State, City, and federal agencies,
the University of Hawaii, environmental groups,
the regulated community, interested community
groups, and the public.

The Steering Committee, with its members'’ and the
coordinator's help, shall reach out to the public
and encourage public participation.
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4. The Steering Committee may set up separate -
watershed management committees in each of the
three major drainage basins in the Ala Wai Canal
Watershed - Manoa, Makiki and Palolo. Each basin
committee could elect a chairperson, who could
guide the local group and attend Steering
Committee meetings. .

5. The Steering Committee shall produce a Watershed

- ‘Management Plan and an Implementation Plan, which
may be combined, which shall recommend management
measures, and explain how they will be
implemented, to achieve project goals.

a. . The Steering.Committee shall produce. at least
one draft of management and implementation
plans for City, DOH, and public review before
adopting its final recommendations.

b. The draft plans shall be submitted. for review
before the end of the term of the Management
Coordinator.

F. Public outreach and participation

1. Public outreach shall inform local residents of
-ongoing and planned watershed management
activities; the ways in which these activities
benefit the community; and encourage people to
participate. After establishment of the Steering
Committee, such encouragement shall include
incentive programs (contests, awards, etc.).

2. The nature and amount of public particlpatlon
shall be documented.

1. Selection. The. coordinator will be selected
jointly by DOH and the City.

2. . Term. The.coordinator will be .retained for at
least two years.

1. Supervision. The DOH will supervise the
coordinator. .
4. Major responsibilities:
a. The coordinator shall work jointly with the
city and DOH to establish the Steering
Committee.
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PROJECT AGREEMENT

The coordinator shall serve as chair of the
Steering Committee and plan, organize and -
conduct the meetings.

It tha Steering Committee forms subcommittees
‘or basin committees, the coordinator shall
coordinate and integrate their work.

i

The coordinator shall work directly with
relevant State departments. E.g.

1)

2)

3)
4)
5)
‘6)

The Department of Health (DOH),
especially staff working on Ala Wai
Canal watershed management projects
underway as part of the State/EPA
integrated water program workplan for
the Ala Wai Canal (Clean Water Branch,
Safe Drinking Water Branch, Wastewater
Branch, and Environmental Planning
Office - Nonpoint Source Pollution
Control, Groundwater Protection, and
Water Quality Standards Programs);

The Department of Lénd and Natural
Resources (DLNR) ;

The Department of Transportation (DOT);
The University of Hawaii (UH);

The Department of Agricuiture (DOA); and

The Departmenﬁ of Education (DOE).

The coordinator shall work directly with the
relevant City departments. E.g.

1)

2)

3)

The Department of Public Works (DPW),
especially with the Division of
Englneering, Storm Water Quality
Section, on the implementation of the
‘water quality management plan within the
Ala Wai Watershed as outlined in the
City's storm water NPDES permit
-requirements.

The Department of Transportation
Services (DTS); N

The Department of Parks and Recreation
(DP&R) ;
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h.
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PROJECT AGREEMENT

4) The Office of Waikiki Development;
5) The Building Department; and
6) The Department of Wastewater Management.

The coordinator shall work directly with
relevant federal agencies. ;

The coordinator shall develop and implement
public outreach and public participation
activities, both for setting up the Steering
Committee and to help the Steering Committee
after it is formed.

" The coordinator shall.document. the nature and

amount of public participation.

The coordinator shall assist in reviewing
volunteer monitoring, applied research, and
project implementation proposals. The
coordinator shall be or become familiar with
prior work done on the Ala Wai Canal
Watershed to avoid unnecessary duplications
of effort. E.gq. .

"Revised Total Maximum Daily Load Estimates
for Six Water Quality.Limited Segments on
Oahu,™ W. Freeman (Nov. 1993) |

*"Management Plan for the Ala Wai canal
Watershed,® Fox & Freeman for Noda & Assoc.
(Oct. 1992)

"Ala Wai Canal Improvement Project
Feasibility Report," Noda & Assoc. (Sept.
1992)

"Maintenance Plan for the Ala Wai Canal, Noda
& Assoc. (Sept. 1992).

The coordinator shall summarize information
in reports from different monitoring and
management projects in progress in the Ala
Wai Canal Watershed and keep all interested
parties informed of results on at least a
quarterly basis.

The coordinator shall coordinate contractual
projects in the Ala Wai Canal watershed and
develop timetables to achieve projected
benchmarks and schedules.
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PROJECT AGREEMENT

The coordinator shall provide quarterly
reports to the Chief Engineer and DOH on
progress toward meeting project goals,
benchmarks, and schedules.

The coordinator shall help the Steering
Committee develop a watershed management plan
and accompanying implementation plan that
explains how the recommended management
measures will be implemented in the
watershed. .

The coordinator shall present a written

. draft of the Steering.Committee watershed
- management and:implementation plan to the

city, DOH, and the public for review before
the end of the coordinator's contract.

. The coordinator shall present the final
Steering Committee management and
implementation plans to the City and DOH.

EXHIBIT A, Page 8
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2.

Estimated cost: $70,000.

A.

¢t Determine the characteristics of

Broject goal
effluent from wastewater treatment facilities.on Oahu

to determine the suitability of those wastewater
effluents for disinfection by ultraviolet (UV)
radiation. The Kailua Regional WWTP is excepted

- bacause UV disinfection for it is being covered in a

separate case, SOBB v, City, U.s.D.Ct. Civ., No. 92-
00263 DAE. The goal is not to determine whether UV
disinfection is feasible in the abstract, but to

.. determine which.specific treatment facilities can use
UV. disinfection. The details of the UV project are
‘described in the proposal attached as Exhibit "gv.®

1. Contingency. The scope of the UV project will be
reevaluated after the Mamala Bay Study Commission
releases its report. The report may address the
need for disinfection of effluent discharged into
Mamala Bay and may have implications for
discharges.elsewhere. The report is expected to
be released on September 30, 1995.

¢t The DOH will contract directly with the
University of Hawaii Water Resources Research Center
(UH WRRC) for the research. The research will be
subject to peer review during the research design stage
and after project completion. .

Schedule: The research report shall be submitted to
Dgﬂ within 18 months after the project contract is
signed.

~onti i os .

$30,000 shall be held in reserve to be applied to the
UV project, only if and to the extent that UH WRRC in

* writing justifies to the satisfaction of DOH and the

- City, the need for additional expenditures to complete
".the UV project. Any : such DOH.and City approval shall"
be in writing.

Any part of the $30,000 held in reserve and not spent,
on the UV project shall be used to supplement the Ala
Wai canal Watershed water quality improvement project
in ways consistent with that project and jointly
approved by DOH and the City in writing.
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Executed this _27th day of September 4 . 1995.

CITY AND COUNTY OF HONOLULU:

Director of Finance
City and County of Honolulu

FELIX/B. *IACO

Director of Wastewater
Management

City and County of Honolulu

/Ry AR

ENNETH SPRAGUE '
- Director of-Public Works
City and County of Honolulu

a5

STATE OF HAWAIT
DEPARTMENT OF HEALTH

waw

BRUCE S. ANDERSON
Deputy Director of Health

APPROVED AS TO FORM
AND LEGALITY

n
DUANE PANG (/ 3
Deputy Corporation Counsel

URENCE K. L
Deputy Attorney‘“General
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STEERING COMMITTEE MEMBERS

Agency/group Last Name First Name Title
Apao Gearheard Billee
Bachman W.
Bell Richard Coach
Bertilson-friedman Petra
Bienfang Paul
Blaich Gary
Brady Shell
Brodeur Charles
Chau Lisa
Clark John
Costa Christina
Cummins Kerri
Cushnie Mike
Deal Christopher P.
Dobbs Joannine
Eliaslof Mark
Fergeson-bray Pam
Furu Scott
Gates Marilyn
Guard Allison
Hallett Lili
Hendrix Thomas G.
Ho Momi
Hollyer Jim Taro Researcher
Howard Tom
Hufshmidt Maynard
Hummel Paul Civil Engineer
lkeno Debra
Ingoglia Mark
Kingery Frank
Kordof Mary Alice
Leong Nicole Robertson
Levin Penny
Lienert Barry and Mahiai
Ling William
Loren Steve




STEERING COMMITTEE MEMBERS

Agency/group Last Name First Name Title

Luersen Paul

Makano Harvey

Matson Michelle

Matsuo Shane

Maza L-marina Cabanilla

Montano Stacey

Morganweck Bob Respected Citizen

Natunding Lani Goode

Newfield Faye

Okano Ben

Okubo Shungo

Overmyer Gene

Paoa Henry

Pensker E.

Schroboer Lilo

Sears Michael

Shapiro Howard

Slade Jr

Spoehr Hardy

Stoller Betsy

Sturges Libby

Sumitomo Robert

Tabar Andrew J.

Town Mike

Yamamoto Terry

Yin Joanne

Yoshimatsu Kim
Ahupuaa Action Alliance Kubota Steve Steering Committee
Ahupuaa Action Alliance Cruz Lynette
Ahupuaa Action Alliance Brady Kat
Ala Wai Gateway Tenants Assoc Snow Rodger President
Ala Wai Wtshd Comm Net. Lech Bill President
Ala Wai Watershed Project Kemmer Christina President
Ala Wai Marina Board Johnson Richard Chair
Ala Wai Watershed Project Morgenwick Bob
Ala Moana Res Advisory Council Fuchigami Brian
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STEERING COMMITTEE MEMBERS

Agency/group Last Name First Name Title

Architects Hawaii Sakaguchi Bill

Austin Tsutsumi & Associaties Kawahigashi Ted President

Belt Collins Hawaii Goody John Vice President Dir of
Envr Ping

Canoe Club Napoleon Nappy

Canoe Club Healani Nacua Shannon

Canoe Club Brown Gardner Cbach

Canoe Club Waikiki Usc Potter David

Canoe Club Kamehameha Gardner Shervelle

Canoe Club Hawaii Canoe Racing Assoc Freitas Toni Paddler

Canoe Club Qutrigger Grant Kawika

Canoe Club Waikiki Surf Gomes Kuumea

Canoe Club Hawaii Canoe Raciﬁg Assoc Tongg Michael President

Canoe Club Koa Kai Chee Galen

Canoe Club Waikiki Surf Lau Lindsey

Canoe Club Hui Lanakila Waters Tommy

Canoe Club Kamehameha Vasold Barbara

Canoe Club Lokahi Tottori Steven

Canoe Club Hui Lanakila Mann Lani

Canoe Club Hawaii Canoe Racing Assoc Cottrell Curt Paddler

Canoe Club Ushckt Puakea John

Cbc Mullahey Ramona & Mike

CH2M Hill Peters Dennis Environmental
Engineer

Chapman Consulting Chapman Gordon

Citizen Action Project Hill Dave Coordinator

City & County Dept Public Works Takayesu Gerald Chief, Storm Water
Section

City & County Dept Wastewater Management Sprague Kenneth Director

City Council Bainum Duke Councilmember

City & County Dept Parks & Rec Morrill Lanky

City and County Planning Dept Mcgraw Bob

City & County Dept Parks & Rec Hildebrand Terry Planner

City Counci. Hanneman Mufi Councilimember

City & County Dept Transport Services Soon Cheryl Director

City Council Mirikitari Andrew Councilmember

City & County Dept Public Works Libby Roland Dep. Dir.




STEERING COMMITTEE MEMBERS

Agency/group Last Name First Name Title

City & County Dept Public Works Ho Alex

City & County Dept Public Works Rath Raj Civil Enginer

City & County of Honolulu Harris Jeremy Mayor

City & County Dept of Planning Takahashi Eugene

City Councit Yoshimura Jon Councilmember

City & County Dept Public Works Miyata Mei Road Maintenance

City & County Dept Public Works Shimada Jonathan Director

City & County Dept Land Natural Res Lowe Aaron Trails & Access
Specialist

City & County Dept Transport Services Char Marvin Chief

City & County Board of Water Supply Usagawa Barry

City & County Dept Wastewater Management Nagamine Dave

City & County Dept of Planning Onishi Patrick Director

City & County Dept Land Utilization Sullivan Jan Director

City & County Board of Water Supply Kuioka Bert Planning Branch Head

City & County Building Dept, Director

City & County Dept Parks & Rec Director

City & County Dept Transport Services Chong Lois Ce

City & County Office of Waikiki Development Aton Doug Executive Director

City & County Board of Water Supply Sato Raymond Manager & Ch
Engineer

Comm Vision Committee Steiner Don Chair

Convention Cntr Comm Network Levin Jack Coordinator

Coral Reef Initiative Che' Carol

Dames & Moore Krasnick George

Discover Moiliili Zimmelman Lue

Ekna Noda Edward President

Friends of the Harbor Moran Capt. Patrick D.

Gmp Assoc Street Michael

Hawaii Yacht Club Commodore

Hawaii Hotel Association Towill Murray Executive Director

Hawaii Assoc of Conserv Districts Tulang Mike

Hawaiian Fertilizer Ogasawara Troy V.p.

Honolulu Advertiser Tenbruggencate Jan

Honolulu Advertiser Dingman Debbie

Honolulu Weekly Clemo Pamela Report




STEERING COMMITTEE MEMBERS

Agencyl/group Last Name First Name Title

Honolulu Advertiser Infante Esme Staff Writer

Honolulu Walidorf School Tautenslager Sue

Hoolaulima O Palolo Walther Carolyn President

Hospice Hawaii Shirland, Rn Barbara Director Clinical
Programs

J.p. Errett Inc Errett Lee Ann Pres.

Japanese Cul Cntr Hawaii Pfogram Coordinator

Kapiolani Park Preserv Soc Voronaeff Allan President

Kawananakoa School Inouye J. S.

Life of Land Curtis Henry

Makawai Young Tom Sr

Malama O Manoa Cooke Mary President

Moiliili Community Center Ryan Rebecca Director

National Res. Def. Council Miiler Susan

Neighbor Board Mccully-moiliili Kaapu Kekoa Chairperson

Neighbor Board Waikiki Hamilton Scott

Neighbor Board Ala Moana Lee Wu Ji

Neighbor Board Kaimuki lwasa Henry Chairperson

Neighbor Board Manoa Baron Brian Chairperson

Neighbor Board Makiki Steelquist John Chairperson

Neighbor Board Ala Moana Jennings Bobbie Sec-treas

Neighbor Board Waikiki Bren Sam Chairperson

Neighbor Board No. 9 Johnson Betty

Neighbor Board Palolo Nemiroff Alan Vice-chair

Oahu Rc&d Gross Fred Chairman

Oceanic Institute Ziemann Dave

Outdoor Circle Steiner Mary Ceo

Palolo Tenant Assoc. Asuega Dahlia President

Palolo Comm Council Pacheco Edward J. President

Queen Lili‘uokalani Children's Cntr Corpuz Maria Palolo Pride
Coordinator

Re2 Kaanapu Peter

Royal Hawaiian Rowing Challeng Joht Robyn

School Mckinley High Kikuta Henriann

School Kaimuki High Higa Wendell

School Kaimuki High Nanratana Sandy




STEERING COMMITTEE MEMBERS

Agency/group Last Name First Name Title

School Kaimuki High Phan Wen

School Kaimuki High Kama Robert

School Kaimuki High Angrand Christine

School Kaimuki High Fidele Landon

School Mckinley High Tamura Sheila

School Mckinley High Sugihara Diane

School Kaimuki High Yamanaka Mark

School Manoa Principal

School Mckinley High Bauer Jim & Terry

School Stevenson intermediate Woodside Byron

School Mckinley High Hu Sophia

School Anuenue Kapololu Lani Principal

School Lunalilo Shimomoto Kerrie

School Ala Wai Okano Susann

School Mckinley Murakami Suzanne

School Kaimuki High Khamkhoy Dominic

School Kaimuki High Look Wil

Sierra Club Sutter Dr. Sharon K. Leader

So Oahu Soil & Wat Consv Dist Yamada Edsel Chairman

St Louis Hts Comm Assoc Ah Mai Karen

Star Bulletin Ambrose Greg

Star Bulletin Pendelton Ray

State Dept Land Natural Res Devick William Acting Admin Aquatic
Res Div

State Dept of Health: Envr Ping Off. Harrigan June

State Legislature Yoshinaga Terry Nui Representative

State Dept Health Off Envr Quality Control Gill Gary Director

State Dept Education Murakami Colleen Envir Ed Dir.

State Dept Attorney Gen. Matsuda Carolyn

State Dept of Health Miike Lawrence Director

State Hawaii Conv Center Auth Hayashi Alan Executive Director

State Dept Transportation Hayashida Kazu Director

State Dept Agriculture Nakatani James Director

State Dept EDT Off Ping Egged Rick Director

State Legislature Fox Galen Representative

State Comm Water Resources Mngt Higa Dave




STEERING COMMITTEE MEMBERS

Agency/group Last Name First Name Title
State Legislature Fukunaga Carol Senator
State Dept Land Natural Res Coloma-agaran Gil Deputy Director
State Dept EDT Off Ping Maki Lorene
State Legislature Hiraki Kenneth Representative l
State Dept Land Natural Res Horiuchi Don
State Legislature thara, Jr. Les Senator
State Hawaii Conv Center Auth Inaba Patty Comm. Rel.
Coordinator
State Dept Land Natura!l Res Ching Wayne
State Legislature Matsunaga Matt Senator
State Dept Land Natural Res Monden Andrew Engineer
State Dept Defense Price Roy
State Dept Health AWCWIP Morita Clyde
State Dept Health Rush Randy Coordinator Polluted
Runoff
State Dept Attorney General Lau Laurence Deputy
Do Not Forward
State Legislature Saiki Scott Representative
State Dept Transportation Cabana Felipe
State Dept Transportation - Highways Div Sakamoto Roy
State Dept Land Natural Res Buck Mike Chief, Foresty Div
State Legislature Say Calvin Representative
State Dept Agriculture Kinro Gerald
State Dept Land Natural Res Yamamoto Mike
State Dept Land Natural Res Cottrell Curt Prog Mngr
Na Ala Hele
State Office of Hawaiian Affairs Administrator
State Dept Land Natural Res Wilson Michael Director
State Dept Health Smith Gordon Planner
State Hawaii Conv Center Auth Varada Suzanne
State Dept Land Natural Res Uchida Dean
State Dept Transportation - Airports Div Shiapak Ben Head Planning
Engineer
State Comm Water Resources Mngt Director
State Dept Health Anderson Bruce Deputy Director
State Dept of Education Director
State Dept EDT Off Ping Tom Doug
State Legislature Taniguchi Brian Senator




STEERING COMMITTEE MEMBERS

Agency/group Last Name First Name Title

State Legislature Tam Rod Senator

State Dept Health: Envr Mngmt Div Arizumi Tom Chief

State Dept Defense Price Roy

State Legislature Sen Taniguchi Higaki Janis

Summer Palace Kevesque H. M. Board Member

The Estate of James Campbell Ehrhorn Charles Land Planning
Coordinator

The Queen Emma Foundation Lzat Danielle

Timari Trading- Pier 23 Eggers Loch

Uh Seagrant Woolaway Chris

UH Dept Geography Shier Anita

UH Dept Ethnic Studies Kelly Marion

UH Envr Center Miller Jackie Assaciate Coordinator

UH Dept Planning Kim Carl Professor

UH Cntr Sea Studies Shaps Oharrow Stebhan Director

UH Lyon Arboretum Hirano Robert Assoc. Specialist

UH Envr Center Harrison John Director

UH Ag Res Econ Vieth Gary Professor

UH Lyon Arboretum Baker Ray

UH Ctr Hwn Studies Young Kanalu Dr

UH Dept Oceanography Decarlo Eric (Rep. Malama O
Manoa)

UH Asato Rani

UH Law School Jarmen Casey

UH Dept Geography Woodcock Debra Professor

UH Dept Oceanography Spencer Khal Assoc. Spec.

US Envr Protect Agency Liu Ed

US Army Corps of Engineers Division Engineer

US Geological Survey Hill Barry

US Geological Survey Brasher Anne Aquatic Ecologist

US Envr Protect Agency Tsuhako Vicki Mngr Pac Is Con Office

US Senate Inouye Daniel Senator

US Army Corps of Engineers Pennaz Jim Hydraulic Engineer

US House Mink Patsy Representative

US Dept Ag National Res Consv. Svcs Smith Chris Soil Scientist

US Dept Ag NRCS Milis-pako Pamela Dr




STEERING COMMITTEE MEMBERS

Agency/group Last Name First Name Title
US Envr Protect Agency Strauss Alexis Director
Water Division
US Dept Ag National Res Consv. Svcs Nakamura Shirley Resource
Conservationist
US Envr Protect Agency Schulz Michael Assoc Director
Water Division
US Dept Interior National Park Service Stonier Linda
US Dept Ag National Res Consv. Svcs » Kaheshiro Ken
US Fish & Wildlife Service Willis Chris P.o. Box 500088
US Envr Protect Agency Li Corinne (Wtr-6)
US Envr Protect Agency Wiltse Wendy
US House Abercrombie Neil Representative
US Army Corps of Engineers Lee Mike Aquatic Biologist
US Envr Protect Agency, Office of Regional Council | Lau Laurence Epa Region 9
US Senate Akaka Daniel Senator
USAF - Hickam Grannis Bill Environmental
Engineer
Waikiki Yacht Club Milano Carol
Walikiki Health Center Chong Frank
Waikiki News Smith Cooper
Waikiki Improve Association Dodge David President
Waikiki Yacht Club Doyle Dan Commodore
Waikiki Community Cntr Apaka Jeffrey
Yacht Harbor Towers Gordon Richard Bd of Dir Yht
Yacht Harbor Towers Mitchell H. Hugh President
Aoao Yht
Ymca Central Branch Director
Youth for Environ Services Casey Sean




APPENDIX C

™

' BEST MANAGEMENT
PRACTICES (BMP)
'WORKSHOP REPORT




Best Manag;ment Practices Workshop

A summary of the workshop with papers and materials submitted by
participants

Held AT
Ala Wai Canal Watershed Water Quality Improvement Project
February 27 (Thursday), 1997 -- 8:00 AM to 4:00 PM




CONTENTS - Appendix C -- BMP Workshop

A

B
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Schedule of Presentors
Summary of BMP Workshop Presentations, Questions and Answers

Water Quality Standards in the Ala Wai Canal Watershed, Gordon Smith, Department of Health,
Environmental Planning Office

Criteria for Handling Drainage Discharge from Buildings and Appurtenant Structures, Gerald
Takayesu, Chief, Storm Water Section, Department of Public Works, City & County of Honolulu

Suggested BMPs for Litter and Debris Problems, Alex Ho, Environmental Engineer, DPW, C&C
Gabion Streambank Protection Project Note, Richard Frey, Engineering Solutions, Inc, Aiea.
Contaminants: Sources, problems, typical BMPs, Eugene Akazawa, Clean Water Branch, DOH.

Streambank Vegetation BMPs, and Vegetation Types Suitable for the Ala Wai Canal
Watershed, Lisa Farrantinos, Watershed Consuitant. .

Contribution of Stream Channel Erosion to Sediment Yield from an Urbanizing Watershed, June
Harrigan, Ph.D., DOH.

Suspended Sediment Production from Forested Watersheds on Oahu, Hawaii, Submitted by
U.S. Forest Service and DLNR Division of Forestry.

Channel-Lock: Flexible Concrete Revetment, Manufacture’s Literature.
Copper, Brake Pads, & Water Quality, City of Palo Alto, DPW.
Waikakalaua Stream Realignment Project, Troy Ogasawara, Hawaiian Fertilizer Sales.

Port of Seattle Study Recommends that Sweepers Can Replace More Expensive BMP’s for
Removing Metals, Jackie Parnell, Environmental Planning Consultant, Honolulu.

Volunteer Monitors Aspire to Better Data

Water Quality Monitoring Report — May 1996 — 1997 Ala Wai Canal Watershed Project, DOH
Stockpile Runoff Project — Chromium Leachate Exceeded Standards, Kha! Spenser, UH.
Trapping Metals in Stormwater from Highway Runoff.

Metal Removal from Stormwater in Street Storm Drain Catch Basins — Fossil Filters

List of Manufacturers Contacts for Storm Water Treatment Devices, per Joanne McLaughlin.
Aquashield Stormwater Filters for Street Storm Drain Catch Basins

Stormceptor Stormwater Filters for Street Storm Drain Catch Basins

Timari Pavement Grease & Qil Waterless Cleaner. Honolulu, David Buck
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SCHEDULE FOR BMP TECHNICAL WORKSHOP AND PANEL PARTICIPANTS

TIME EVENT AGENCY Paper
‘ 1
| 8:30to | Introduction and Purpose of Meeting: Identify BMPs (Best Gene Dashiell Yes,
! 8:45 Management Practices) for the Ala Wai Canal Watershed to Improve summ |
i Water Quality in the Canal and in the Streams (Palolo, Manoa and ary ]\
Makiki). report. |
8:45to | PANEL: Users and Uses of the Ala Wai Canal & Watershed Streams | DOH -- Gordon Smith Yes
. 9:30 -- Water Quality Goals. The Canal serves as an urban storm drain. ) :
Its water quality must meet certain standards for: 1) recreational DPR -- Terry Hildebrand
users (paddlers and fishers); 2) passive users (people who view or . }
smell the canal); ocean receiving waters (floating debris kill ocean Oahu Canoe Racing Assoc -
mammals, birds and fish). Mike Tongg
DAR -- Mike Yamamoto
9:40 to | PANEL: Urban Stream Restoration: Symbolic & Practical Importance | DAR -- Mike Yamamoto
10:20 to a Cleaner Canal. Improvement of the stream water quality is vital
pre-requisite to improved Canal water quality. Stream restoration will i
add beauty to the urban environment and create long-term awareness | DPR -- Terry Hildebrand !
in the community of the need for clean water.
1 10:20 PANEL: Contaminants: Sources, Problems, Typical BMP's Pesticides -- DOA -- Gerald Kinro
‘to Dieldrin and chlordane from termiticides; lead and other metals from -
! 11:30 | vehicles; litter and debris from streets; metals and sediment in-filling Vehicles -- DPW -- Gerald Yes
the Canal; and unhealthy bacteria are some of the contaminants in Takayesu
the Canal and streams. What are some of the Best Management . . ;
Practices we can begin to apply? How effective will these initial Litter and Debris —- DPW -- Alex Yes
measures be? What do we need to do for the longer term? Need Ho
? i ? ;
more data? Need more money for remedial measures? Metals & Sediment - UH — Khalil | i
Spencer !
Bacteria -- DOH - Eugene Yes
| Akazawa
Lunch [ Keynote Panel: Watershed Financing and Governmental Structure. Peter Kaanapu, Economist; RE2
‘ ¢ How can recurring infrastructure costs be funded? Casey Jarman, Attorney (U.H. :
[ 11:30 1 Would a watershed governance body make sense in this situation? Law School) and State Land Use |
to 1:00 | What governance alternatives should we consider during preparation Commissioner i
‘ | of the watershed management plan? :
7 |
1:00 to Vegetation for buffers and erosion control) -- addition vegetation for Lisa Farrentinos (U.H. Dept. | Yes
© 2115 i ground cover to prevent erosion and to filter storm runoff is one of our | Agronomy & Soil Sci) ;
1 { top BMP's. What plants are best? Bob Hirano (Lyon Arboretum)
¢ Structural erosion control -- Some situations may undergo such NRCS -- Shirley Nakamura, Chris ‘ Yes
‘ erosion force (certain stream banks) that vegetation alone cannot Smith |
| withstand high velocity water flow. What structural measures (short J.P.Errettinc. -- Lee Ann Errett | Yes, .
- of concrete lining) are available to us as environmental options? 1 i
1 Stream and Trail Restoration and Erosion Control - What are some Youth for Environmental Service
1 of the present techniques being applied in the Ala Wai Canaf DLNR/Forestry/Na Ala Hele (
| Watershed? ‘
2:25 to | Flooding Impacts -- The existing stream network (and the Ala Wai DPW/Drainage Div. (Richard
3.40 | Canal) are flood control structures. How to meet recreational and Suzuki)
+ water quality objectives ? USGS (Barry Hill)
| Dredging recurrence intervals and impacts on aquatic life in the DAR (Mike Yamamoto) Yes
} Canal(s) and streams -- Is the impact of recurring dredging adverse to | USF&WS (Chris Willis)
! aquatic habitat? .
Storm Drains - Can we retard storm runoff before it reaches the DPW (Gerald Takayesu) i

| drains? Can we filter the runoff? How do we approach the massive
. complexity of the storm drainage system to improve water quality?

DOH (Alec Wong)

i Yes
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B Summary of BMP Workshop
Presentations, Questions and Answers
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C Water Quality Standards in the
Ala Wai Canal Watershed

Gordon Smith, Department of Health,
Environmental Planning Office
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Water Quality Standards
In the Ala Wai Canal Watershed

awaii Administrative Rules Title 11, Chapter 54,
Water Quality Standards.

BEST MANAGEMENT PRACTICES WORKSHOP
ALA WAl CANAL WATERSHED WATER QUALITY IMPROVEMENT PROJECT
February 27, 1987

Components of Water Quality Standards

# Deslgnated uses of waterbodies —~ management goals / public policy.
& Water quality criteria to support uses - technical / sclentific.

/ Baslc criteria =% narrative.

v Specific criterla =» numeric values.




Examples —~ Designated Uses and Criteria:

# Designated use: recreation in or on water (management goal).

# Water quality criteria to support use:
7 Narrative: “...waters shall be free from floating debris, oil, scum...

J Specific: “ < 200 colonies/100 mi fecal coliforms”

inland Waters of Hawai'i

Water types

Ecological Subtypes

Fresh waters
(<0.5 ppt)

Flowing waters

Standing waters

Wetlands

Estuaries

* Streams

* Natural fresh-
water lakes

* Elevated
wetlands

* Flowing
springs and
seeps

* Reservoirs

* Low wetlands

* Ditches and
flumes

 Brackish or
saline waters

(>0.5 ppt)

* Saline lakes

* Coastal
wetlands

* Natural
estuaries

* Anchialine
pools

* Developed
estuaries

=

=

=

m“_—_-:—._
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3
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DESIGNATED USES FOR INLAND WATERS OF HAWAII

# CLASS 1: PRISTINE-PRESERVATION / NO WASTE DISCHARGE ALLOWED

+ CLASS 1a: Non-consumptive
- sclentific and educational purposes
- baseline references
- breeding stock
- compatible recreation
- aesthetic enjoyment

v CLASS 1b: Limited-consumptive
- domestic (drinking) water supplies
- food processing
- support and propagation of aquatic life
- compatible recreation
- aesthetic enjoyment

#® CLASS 2: EXPLOITATIVE CONSUMPTIVE / DISCHARGE ALLOWED
- recreation (including bathing and swimming)
- agricultural and Industrial water supply
- shipping and navigation
- protection and propagatlon of aquatic life

DOH Water Quality Management Programs Ala Wai Canal Watershed |

Tools for BMP Development
“ Methods to Measure BMP Effectiveness

# 303d List — Water Quality Limited Waters: consistently exceed WQS.
+* Ala Wal Harbor, Ala Wal Canal, Manoa Stream, Palolo Stream included in
current revision.

| # Total Maximum Dally Load — Numerical estimate of WQS exceedance.
+ Calculated for nutrients in the Ala Wai Canal (with info on sediment load).
< 42.7 kglday excess nitrogen, 22.4 kg/day excess phosphorous.

< Guidelines for reduction of nutrient Input.

| ® 305b Monitoring - Water Quality Report (Clean Water Branch Monitoring Sectlon)
+ Watershed-based water quality monitoring In Ala Wal watershed.

R S A



D Criteria for Handling

Dramage Discharge from Buildings and

Appurtenant Structures

Gerald Takayesu, Chief, Storm Water
Branch

Department of Public Works

City & County of Honolulu
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Engineer, DPW, C&C
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F Gabion Streambank Protection
| Project Note

Richard Frey

Engineering Solutions, Inc, Aiea.




2-25~1997 11 :39AM FROM ESI 8B5 488 3776 -

Engineering Solutions, Inc. " Consuliing Engineers

93-021 Kam Highway, Suite 211 Phoue: (808) 438-0477

Alea, Hawal 96701 FAX: (808) 488-3776
FAX TRA ISSION -

24 February 1997

TO:  Ala Wal Canal Watershed Water Quality Improvement Project
1314 South King Street, Suite 951
Honolulu, Hawaii 96814-1354
FAX 593-8330

ATTN: Mr. Eugene P. Dashiell, Coordinator
FROM: Richard Frey @g;{
RE: BMP Workshop

TOTAL NO. OF PAGES TRANSMITTED (including this sheet) ___1

COMMENTS:

Thank you for the invitation to the workshop. Unfortunately we are moving our office on that
day and I will not be able to attend. If possible, I would like to receive the writien conference
proceedings. Our new office location is:

Engineering Solutions, Inc,
213 Pearlridge Center, Uptown
98-1005 Moanalua Road

Aiea, Hawaii 96701

telephone 488-0477
facsimile 488-3776

Qur gabion streambank protection project for the Manoa Village Homeowner’s Association on
Manoa Stream has received approvals from everyone except DLNR Land Division. We hope
to receive their approval soon. If construction goes as planned, it should be finished by late
summer. I will let you know when the project is finished, so you can take a look at it.

END

1T



G Contaminants:

Sources, problems, typical BMPs
Eugene Akazawa, Clean Water Branch
DOH
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H Streambank Vegetation BMPs, and
Vegetation Types Suitable for the Ala
Wai Canal Watershed, Lisa Farrantinos,
Watershed Consultant.
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Contribution of Stream Channel Erosion
to Sediment Yield from an Urbanizing
Watershed

Submitted by:

June Harrigan, Ph.D., DOH.
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YContribution of Stream Channel Erosion to
Sediment Yield from an Urbanizing Watershed

Stanley W. Trimble

Strearn channel erosion has long been suspected as the major contributor to long-tenm
sediment yield from urbanizing watersheds. For San Diego Creek in southern Calffomia,
reasurements from 1883 to 1993 showed that stream channel erosion fumished 30°
megagrams per vear of sediment, or about two-thirds of the total sediment vield. Thus,
because channel erasion can be a major source of sediment yield from urbanizing areas,
channel stabilization should be a priority in managing sediment vield.

Stream channel erosion can be the major
source of sediment in urbanizing waker-
sheds, with delererious downsoeam effects
(1. Increased storm tunof and stream
channel changes resulting from urbaniza-
tion h*w long been a concemn, and work
over the past three decades s suggests that the
relative contribution of long-term channe!
croston to downsgeam sediment vield is

substancial (2—4). However, the lack of

hard date prompred the Narional Research
Council to designate long-term channel
ercsion rates and sediment budgers for uz-
benizing watersheds as prioriry research
needs (5). Addirionally, much less is known
abour the geomorphologic effects of urban-
ization in arid regions than in humid re-
gions (6). In most arid urben areas, imige-
tion increases anteceden: soil molsure in
vegetated areas, further increasing storm
runoff. Moreover, urban developmane may,
within the basin, displace rather than re-
plece irrigated agriculture, so that agricul-
tural impacts remain. Here 1 presear dara
from an urbanizing basin in southern Cali-
fornia and examine the role of channel
erosion in augmenting sedimens vield.

Sd"l Diego Creel, which drgins 2 288&
km® basin in Orange County, California
(Fig. 1), supplies sediment 1o Newport Bay,
which 13 considered 1o be one of the prima-
rv estuarine wildlife habitazs in the stare.

.)e:)-..r"nem i Geography and Instiiuie o (he Snviran-
., Unversty of Caltiomig, £05 Hn;arc Avenut, Los
A".gaes:. CA &85 -1524, LSA,

s NVOL. 2

Lirbanization has been rapid (Fig. 1) and i
oypical of many greqs in the United States,
especially the Southwest. A federal Clean
Wazter Act study of the basin in 1981 con-
cluded that the sediment sources were agri-
culture, steep foothills, and consrruction.
Channel erosion was considered unimpor-
rant (7).

I began a long-rerm study of channel
changes in the San Diego Cresk warershed

after 2 buief geomorphologic analysis (§) of

the area tn 1981 sugeested thar erosion rom
the larzely earthen channel system could be
2 major conmiburor of sediment. An initial
channel study wsing historieal methods and
aerial photogrammetry indicated that from
the late 19305 w the early 1980s channel
erosion supplied more than one-fourth of all
seatment vield, but there were many uncer-
waincies. especially regarding total sediment
vield from the basin (9). Staring in 1983, 1
surveved and inswalled 196 monumenzed
{morte or less permanently marked) channel
cross-sections (profiicq) at incervals along
earthen channels of all wvpes and sizes (Fig.
1). Ower time, some profiles were invalidat
ed by disturbance, and problems of propercy
aceessibility deleved or prevented measure-
rents in some places. Thus, profiles had o
be monitored annuaily, and new profiles
were added as reguired throughout the de-
cade (I0). As & cooperator in the study,
Omange County annually surveved the
downsream zones of sediment accumula-
tion—trunk channels and inchannel sedi-

278 = 21 NOVEMBER 1597 = www sdientemas.ors
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@ Suspended
saclimgrs gtation

Fig. 1. San Dieqgo Cresk, showing the sarthan siream channel network &g the expansion of urbar lang,
1832=03. Faved charrels and channels lying upsiream fom reservors were not incluced in the giudy.
Tre oress-sectional channg nrofiles shown are these remaining in 1993, Sediment vigld is thar mea-
sured 2t the eiation plus accretion in the funk channels and sectiment trags. nast i¢ ihe sediman:
budget halares), A and B indicate the profiles shown in Fig. 3.

Fig. 2. An sxample ¢f stream channgl erosion in
confluence with Ratiesmake Canvor Wash (Fig. 1)
matelv the same locaton in soth photoaraphs. Note
e iecstion of surveyed profles in 1983 and 1893 (Fig. 3).

ment waps (Fig. {)—and kepe an accoune of
all sedimenr removed. The county alsc
maintained a full-time suspended sediment
measuring station about 2 km upsweam of
Newport Bay (Fig. 1).

All 138 usable profiles remaining in
1993 were resurveved. The resules indreazed

Hicks Cenyon Wash, locking southeast & the
C(A) 1879, (B) 1993, A person sEnds at approxi-
hie ratreat of tha aut bank o the right, Arrows mark

that the net average rate of channel erosion
was 106 % 10° Mg year™ berween 1983 and
1993, Time-lapse phorogzaphy (Fig. 2) and
ghe survey results {Fig. 3) zive graphic evi-
dence of channel enlarzement. During the
same period, net accretion in the rrunk
channels and sediment maps was 73 X 10

www.sciencemag.ory » SCIENCE « VOL. 273 » 21 N
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Fig. 3. Burveyed stream channel profles. (4)
Hicks Canyon Wash profile 8, 1983 and 1953 (Fig.
2). The rate of erosion 23 this profle was 0.47 m?
year™’ per meter of channel. Al & bulk specific
gravity of 1,44, this would be 0.7 Mg m™7 vesr™',
2 local erosion rate thet was slightly less than the
decadal mean for s type of channel. (B) Exirerne
erasion of Borrego Canyon Wash proiile 2, dirsctly
downstraam from an wbanizing area during N

wet years of 1892-1993. The rate of erosion was
abous 20 md ' yesr ™" or about 28 Mg year ="
per meter of chasnel, Thig reach has since baen
siabilized. See Fig. 1 for locations, ‘

Mg year!; and suspended sediment vield
at the station was (¢ X 1P Mg vear™,
constituring 2 votal sediment sink and f-
flux of WT;)O ¥ 10% Mg year= (see sediment
budgee, Fig. 1}. Thus, channel erosion ag-
countted for about rwo-thirds of the mea-
sured sediment vield &owm San Diego
Creek. Average zrosion rates show few
signs of declining, and new development
may locally accelerare channel erosion
(Fig. 3B). Hence, amelioration of channel
erosiont i an appropriate management
seratepy for sediment conrrol, bur little
had been dome by 1993,

The wsually perceived problem wich
stream chamnel erosion is thar it has dele-
terious downsrream effecss in streams, lakes,
and estuanies. However, the erosional pro-
cess ieself is also problemaric because chan-
nel enlarcement is often lareral, dhus re-
moving substantel areas of valuable urban
land; damaging parkland, bridges, and other
infrastrucoure; and making channels -
sighely (2, 4) (Fig. 2).

The process of sediment loss in urban-
iring basins is analogous to the formation
of arroyas that occurred in the Souchwest
in the late 18th and early 19th cenruries
{12). However, rather than grazing or cli-
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matic change, the present cause is the
greater magnitude and frequency of peak
stream tlow in response to impervious wr-
ban surfaces. This study joins 3 growing
ligerature on: the role of sediment storage in
general; and, in particular, shows that sedi-
ment storage loss from soeam chanmel ero-
sien over varied geographic regions.can be a
major soutce of sedimens vield (13). In such
cases, sediment vield per unic ares can actu-
Aly incresse with basin ares mather than
decrease, as is commonly perceived.
Suspended sediment measuring stations
in sand-bed channels can underestimate to-
t2l sediment loads (14), and this may be the
case for San Dieso Creck. If substancial, the
additional sediment vield could relegare
channel erosion to & somewhat smaller pro-
portion of roral sediment vield bur probably
no less than half. Erosion of earthen chan-
nels will remain 2 subscanzial source of sed-
iment vield from urban stream svscems uncil
groper ameliorarive measures are taken.
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| that are Hited fromthe substrate dimer bond direction and that condist of two-alom units

arranged in adjommg subsirate tmughs These units are dsstm@iﬁ« different from surface

ovide the fink missing in our uﬁders?.andmg ot the elemertary

‘ processes in epitaxial fim growth: the step between monom@r adsorption and the infigl

f@rmaﬂm of two=dime

ional growth islands. r

A

Bccause of jrs importance mg microelec-
‘rronics and its unique pfop&gtxea, the
(100) surface of silicon has bce'a exren-

dlmi’i in ad-dimer row islands are missing
(:‘73 "and in which the remaining ad-dimers
ghe Totated (6), are thought o arise from

sively investigated, Driven by the &pabe— Sndividual ad-dimers and 0 TECTESEnT an

x*v of the scanning wnneling mcro»copc
{8TM) to view this surface e;*sﬂy »WHI’I
‘aromic resolution, Si(100) in pamcu_af
has been used as a model to undersiand
;the aromistic mechanisms of film g’rowrh

early growth srage (5, 7). Yet this evolu-
rion from smgle ad-dimer to any of the
larger structures has not been observable,
despite the inirinsic ability of the STM 1w
do so. Hence, a eriticzl element of under-

(Z) For both Si and Ge deposition. easly’ b, standing is missing: the atomistic pathway
: stages of growth at low temperariwes pro- * from the initial adsorhed monomers to the
" duce many stable adsorbed dimess (ealled

ad-dimess), that is, two atomsthat clearly
remain bound to each otherfor exrended
times, as well as zows of Many such ad-

e S : g ' dimers (called islands) (2. 3). Following
ask lI-A, Techacs) Mer n (San D : ; ‘ N
Part i, Tesk lI-A, il Memorandum (Sen D - classical mnueleation tgl.&ox“’y“y
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“critical awvcleus” (*‘f), it was postulared
that Si or Ge monoghers deposited om the

{ 5i(100) surface diffuse to form ad~dimers
! and that the ad-dimer is the stable nucleus

» e o e ; from which all fubsequent larger growth
7 = e 2t (he wie © N N .
ROMTz are of fie 3 + structures {such as the ad-dimer row is-

! lands) evolve by addition of furthes mono-
. mers (2). Intermediate strucruzes (“dilut-

 ed-dimer 1°Iand5 b

in which altemare ad-
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‘existence of stable ad-dimer row islands.
The role of the ad-dimer as the essential
elépent in this pathway has so far not
been, QUmtmned

Inshis report, we deseribe high-resolu-
tion SEM observations of strucrures formed
during “&he inidal growth of Ge on
$5(100) 7‘\3\ 1) near room temperature, in
which the Gg atoms exist as two-atom units
that are distinctly different electronically

and structuralfe from any ditasr in or on the

surface. We <hokth’tt they provide a phys-
ically reasonable ’ﬁlml\ berween monomer
adsorpiion and chlutgd-dxmcr island forma-
tion, We suggest th"m, least at low tem-
perarures, ad-dimers arr: aot part of the
nucleation-growth pathway.

The experiments werd performed on
Si{100) with a high-qualice®l X 1 surface
and a defect density of <C.5%:in en QTM
outfitzed with an evaporation sourc::- ‘rom
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SUSPENDED SEDIMENT PRODUCTION FROM FORESTED
WATERSHEDS ON OAHU, HAWAIT

R. D. Doty, H. B. Wood, and R. A. Merriam®

ABSTRACT: Suspended sediment from forested and agricultural water-
sheds was sampled over a five-year period on the island of Oshu. A
variety of storm conditions were sampled, giving a2 measure of the ex-
treme variability in suspended sediment production. Total annual sus-
pended sediment from all watersheds sampled ranged from 8400 kg/km2
10 617,000 kg/kmz. Normally, about 90 percent of the total suspended
sediment was produced during less than 2 percent of the time. Sus-
pended sedimeni concenirations rapidly increased during rising stream
flow resulting from rain storms. Time to peak of less than two hours
is common, with a similarly rapid return to prestorm conditions. The
data presented indicate the great variability of suspended sediment
yields, making establishment of effective standards difficuit.

{(KEY TERMS: suspended sediment; forests; water quality; standards;
Hawaii; storm flow.)

Attempis to conirol flooding and sediment production on
Oahu by reforestation date back to 1882 (Honolulu Board of
Watier Supply, 1948). Little has been reported, however, on
the production of suspended sediment from forested areas in
Hawaii.  Neither erosion nor sediment were included as
separate index entries in a bibliography of water resources in
Hawaii published in 1971 (Pfund and Steller, 1971). Nearly all
the data available on sediment production in Hawaii to date
were collected al paging stations which sample a cross section
of forest, agricultural, and urban areas. Because the forested
areas generally have steep slopes and receive large amounts of
rainfall, it is often assumed thai these areas produce high
sediment yields, but confirmation has been lacking.

This report summarizes the suspended sediment records for
Oahu for watersheds with iwo or more years of records. The
data provide a measure of the variability and magnitude of
sediment yields, and should help to provide a basis for estab-
lishing sediment control technigues and regulaiory procedures.

The watersheds described here drain the sieep siopes of the
Koolau Mountains of Qahu (Table 1). The larger watershed,
Waikele, also includes the flatier agricultural lands of the cen-
tral plain of Oahu (Figure 1). The forested areas of Kgpapa,
Kalihi, and Moanalua are primarily native ohia-koa {(Metro-
sideros colling, Acacia koc). However, 40 percent of the
forest covered areas of Kalihi are exotic species planted for

watershed protection 60 to 70 years ago. About 50 percent
of the shrub and herbaceous cover on Kamoalii is a2 combina-
tion of pastures, banana plantations, and a large golf course.
The 31 percent cultivated area of Waikele is divided between
pineapple and sugarcane fields which occupy the flatter areas.
The foresied areas primarily occupy the areas of slope greater
than 30 percent (Table 1).

The soils information in the table is a summary from the
soil survey of Hawaii (U.S. Soil Conservation Service, 1972).
Runoff and erosion hazard levels generally increase with slope
steepness; thus there is potentially severe erosion in the moun-
tainous areas if the soil is exposed to high rainfall. Stream flow
conditions shown indicate the rapid rise to peak and extremely
high peak flow that are characteristic of these watersheds.

METHODS

‘The data reported here come primarily from published re-
cords of the U.S. Geological Survey (USGS) stations equipped
with automatic pumping sediment samplers (Model USPS-69)
at stream gaging stations. Kalihi was hand sampled by U.S.
Forest Service personnel during storm runoff periods, using a
DH-59 depth integrating sampler. A total of 250 hand samples
were collected from Kalihi during the period November 1974
through September 1978. All samples were analyzed for sus-
pended sediment concentrations at the USGS laboratory in
Honolulu.

In the method used at stations maintained by the USGS,
individual sample values for suspended sediment conceniration
were plotied directly on the stream flow hydrographs. A
smooth curve was hand fitted through the points. This curve
was then used to calculate the total sediment vields on a daily
basis, which were reported in USGS annual reports (U.S. Geo-
logical Survey, 1973-78).

Sediment yields from Kalihi were determined by a method
similar to one described by Miller (1951) and used in Hawaii
by Jones, er al. (1971). Instantaneous water discharges were
correlated with instantaneous suspended sediment discharges
to develop a sediment iransport curve. A stream flow duration

ll-"a\per No. 81016 of the Water Resources Bulletin. Discussions are open until February 1, 1982.
2Doty and Wood, Research Foresters, Pacific Southwest Forest and Range Experiment Station, Forest Service, U.S. Department of Agriculture,
Berkeley, California, stationed at Honolulu, Hawaii 96813; and Merriam, Resource Management Forester, Hawaii Station Division of Forestry and Wild-

life, Honolulu, Hawaii 96813.
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curve was then used to calculate total sediment production on
an annual basis from values for the amount of time the flow
was at various levels.

To compare the procedure used at Kipapa with that at
Kalihi, we selected days in which samples were available from

both. A water discharge/sediment discharge relation for Ki-
papa was developed based on those samples. Sample values
from Kipapa and Kalihi include a range of flows from mini-
mum through storm values that lies in the upper 10 percent of
all flows recorded at the siream gaging stations.

TABLE 1. Watershed Characteristics.

Percent ﬁope“

Soil Characteristics by

] ) Pezcent Siope Q ass” ) Record
Dxama;e Flevation of Total Vegetation Types  Mean Annual Peak Average
| Ases nges hAres in Erosion and Percent Pﬁecipiﬁati@ﬁs H)ischzuge2 Discharge
Watershed' (km?)  (m) Class Ciass Permeability Runoff  Hazard of Total Area (mm)  (mfs/km?)  (hm?fyr)
Kadihi 6.76 180-790 (-10 nil Moderate Slow Slight Forest—82% 3100 51.92 6.00
16-2290 Rapid
11-20 80 Moderate Medium Moderate  Shrub-Herbaceous—18%
21-30 1.0 Moderate  Medium to Moderate to Urban—Trace
. Rapid Severe
>30 91.0 Modesate Rapid Severe
Kipapa 11.10  240-790¢ 0-10 0.6 Forest—-97% 4420 14.49 9.47
16-2128 11-20 nil Shrub-Herbaceous—3%
21-30 nil
>30 994 Moderate to Medium to Severe to
Rapid Very Rapid Very Severe
Waikele 1184 1-950 (-10 46.0 Moderate Slow to Slight to Forest—-61% 1780 3.2§ 33.80
16-2130 Medium Moderate
11-2¢ 5.0 Moderate Medium to Moderate 1o Shrub-Herbaceous—2%
Rapid Severe
21-30 2.0 Moderate Medium to Moderate to Cultivated—-31%
Rapid Severe
>30¢ 47.0 Moderate Medium to Severe Urban~6%
Rapid
. Moanalua 243 201-762 019 5.0 Rapid Slow Slight Forest—95% 3090 17.80 1.10
16-2275 >30 950 Area Shrub-Herbaceous—5%
Unclassified
Kamoalii  9.87  22-762 0-10 30.0 Moderate to Slow Slight Foresi~10% 2540 2.78% Mot established
16-2722 Rapid
11-20 5.0 Rapid Slow to Slight to Shrub-Herbaceous—80%
) Moderate Moderate
21-30 5.0 Moderate to Rapid Moderate to Cultivated—5%
Rapid Severe
>30 60.0 Avea Urban-5%
Unclassified
Kamoalii 8.31  36-762 (Slope, Soils, and Vegetation Values Inciuded in Totals for Station 16-2722) 2540 36.80 9.74
16-2705

{ Watershed numbers correspond to U.S. Geological Survey reference numbers.

241.8. Geological Survey, 1978, Water Data Report HI-78:1.
Jp.s. Geological Survey, topographic maps of Oahu.
#purabayashi and Kuwahara, 1969.

*Honolulu Board of Water Supply, 1963, Isohyeial map.
Speriod of record 1976-1978.

7U.S. Soil Conservation Service, 1972,
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Stream gaging and water
)@/ sampling station

Figure 1. Map of Oahu Showing USGS Stream Gaging Sites Where Water Samples Were
Taken for This Study and Other Studies Referred to in the Text.

RESULTS

The data in Table 2 summarize the suspended sediment re-
cords on Oahu for stations with records covering more than
two years, for which sufficient samples were taken each year
to calculate a total annual suspended sediment. Volume of
sediment ver year ranged from 9.7 Mg/km? to 617 Mg/kmz°
The range of values cuts across all watersheds.

Because Kipapa Stream is a tributary to Waikele Stream, it
is interesting to compare the relative suspended sediment pro-
duction from these iwo watersheds. The watershed area of
Kipapa (11.14 km? represenis 9.4 percent of the total area of
Waikele (118.4 kmz). During this study, Kipapa produced 27
percent of the total water yield, while producing 10 percent of
the suspended sediment discharge.

In addition to total sediment yield, we should look at the
distribution of the suspended sediment discharge. Generally,
more than 80 percent of the annual suspended sediment

401

discharge was produced during less than 2 percent of the time
{Table 3).

Two or three siorms each year usually stand out as the
major contributors to the annual total suspended sediment
discharge.

Stream flow conditions in this study were similar to those
reported for Hawaii by others (Jones, eral., 1971; Wang, ef al.,
1970; Iones and Ewart, 1973; Ekern, 1976). The extremely
rapid rise to peak flows resulted in corresponding high sedi-
ment yields during the rising stage and generally a more rapid
drop in suspended sediment during the failing stage (Figures 2
and 3). Several storms were analyzed with similar results. A
significant relationship exists between instantaneous stream
flow and sediment discharge (Table 4, Figure 4). A covariance
analysis comparing the different years of data from Kalihi in-
dicated no significant difference in slope or position of the
regression line for each year’s data. Consequently, the pooled

WATER RESOURCES BULLETIN
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TABLE 2. Water Discharge and Suspended Sediment Discharge From Watersheds on Oahu, Hawaii.®

Water Discharge

Suspended Sediment Mean Suspended

e

Annual .Peak Annual Discharge Sedimen.ﬁ
Volume Discharge Concentration
Watershed Yeas (m3x106) (m3/s/km?) (Mg/yr) (Mg/km?) (mg/%)
Kalihi/16-2290 1974 5.60 4.62 390.0 57.7 10
1975 4.00 5.95 830.0 123.0 5
1976 3.40 3.45 140.0 20.7 3
1977 3.20 4.48 320.0 47.3 12
1978 1.40 1.32 210.0 31.1 20
Kipapa/16-2128 1974 14.30 12.50 6,860.0 617.0 10
: 1975 7.30 4.82 1,480.0 134.0 5
1976 8.40 3.55 1,800.0 162.0 S
1977 6.20 4.13 6,640.0 148.0 6
1978 3.70 2.37 1,380.0 124.0 4
Waikele/16-2130 1967-69 46.00 1.76 29,000.0 245.0 N/A
1973 17.60 0.23 1,380.0 15.0 18
1974 46.70 2.12 52,4504 443.0 26
1975 33.20 1.94 28,2400 247.0 26
1976 35.40 0.66 30,1%0.0 255.0 36
1977 18.00 0.24 3,230.0 28.0 32
1978 10.20 0.27 3,110.0 26.0 25
Moanalua/16-2275 1972 0.88 5.66 172.0 70.7 1
1973 0.82 1.23 22.8 8.4 ]
1974 1.42 7.94 328.0 135.0 2
1975 0.46 8.54 74.8 30.8 3
1976 0.51 291 163.0 67.2 1
1977 0.40 2.91 23.6 9.7 i
Kamoalii/16-2705 1967-69 16.98 36.81 2,068.6 249.0 N/A
1972 7.45 3.48 335.0 40.3 4
1973 4.39 0.28 245.0 2.9 5
1974 8.96 4.09 870.0 105.0 g
1975 8.55 9.85 600.0 721.0 8
1976 5.23 1.51 174.0 21.0 7
Kamoalii/16-2722 1977 2.84 2.78 1,110.0 1124 12
1978 5.13 0.63 310.0 319 28
*Some data from U.S. Geological Survey, 1973-1978 and Jones and Ewart, 1973.
data could be used to calculate average annual vield. However, from Waikele resulied in a tenfold reduction in sediment in
better estimates of annual yields are obtained by applying the 1977 and 1978. This suggests that the available flow was in-
separate regression equations. sufficient to flush the siream. Peak flows were equally low, a
major factor in moving sediment.
Also important is the timing of the suspended sediment
DISCUSSION discharge, as it affecis current consideration of alternative
The suspended sediment data presented here indicate what ways of setting State water quality standards (State of Hawaii,
might be expected in magnitude and timing of suspended sedi- De?artmem of Heaith, 1978). The rapid change in suspended -
ment discharge from forested watersheds on Oahu. The total sediment concentrations during storms and the short duration
suspended sediment yields were found to be quite variable of.sﬁ.orm events make it difficult to observe any additional
(Table 2). Kipapa produced a very high yield per unit area in disturbance created _sediment.  Such sediment may be
1974, as a result of one or {wo precipitation events — storms masked by the large influx of “normal” sediment during a
which produced high runoff rates in the Kipapa area. In 1977, storm. The fact that natural variation in sediment production
stream flow was well below normal outside of the Kipapa between drainages further complicates setting standards is
drainage, with a corresponding low sediment yield as recorded evident from a comparison of th“f actual values and the 1978
by the Waikele Station. A two- to threefold lower stream flow standards (Table 3). Concentration values for some streams
402 WATER RESQURCES BULLETIN —
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TABLE 3. Timing of Suspended Sediment Production From Watersheds on Oahu, Hawaii.

Percent of Total Annial

Concentration < (mg/%) Sediment Discharged
Watershed Year 98% of Time 90% of Time 50% of Time 2% of Time 10% of Time
Kalihi/16-2290 1974 63 32 10 89 95
1975 59 25 s 95 98
1976 27 13 3 92 96
1977 63 34 12 84 92
1978 74 47 20 65 75
Kipapa/16-2128 1974 161 &6 10 95 99
1975 90 33 § 94 98
1976 102 43 5 34 95
1977 53 29 6 79 98
1978 100 25 4 76 97
Waikele/16-2130 1973 124 40 18 70 82
1974 400 92 26 84 90
1975 161 58 26 90 93
1976 149 g2 36 93 98
1977 137 59 32 65 92
1978 190 60 25 69 87
Moanalua/16-2275 1972 45 3 <1 22 99
1973 20 4 0 89 99
1974 72 15 2 90 99
1975 20 5 3 96 99
1976 40 8 <1 98 99
1977 50 i0 <1 82 99
Kamoalii/16-2705 1972 100 7 4 34 95
1973 18 8 § 23 43
1974 100 20 8 87 94
1975 80 12 8 95 98
1976 50 10 7 78 86
Kamoalii/16-2722 1977 70 30 i2 93 95
1978 180 90 28 30 52
Standard for wet season® 80 SG 20
“Depariment of Health, 1977.
already exceed the standards, while others are so far bejow ACKNOWLEDGMENTS

them that significant increases would be allowed. Such stand-
ards may be useful in detecting long term trends and as an
index value for all streams. The 1978 standards do not estab-
lish a means of measuring the impact of a short-term activity
on suspended sediment production. As an example, if 2
developer cleared a large area before construction began and
then a storm occurred, suspended sediment production would
likely be much greater than if no disturbance had occurred.
However, the event could easily fall within the “less than
2 percent of the time™ category, where the 1978 standards
allow any sediment discharge level. One storm and one
development may or may not be significant, but the ac-
cumulated effect of all disturbances during one storm may be
very significant.
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This study was conducted in cooperation with the U.S. Geological
Survey, Water Resources Division, which instalied and maintained the
automatic water sampler at Kipapa, analyzed all samples at its Hono-
fulu laboratory, and provided most of the data summarized here,
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Figure 3. Stream Flow and Sediment Concentrations
During a Moderate Rainfall Event, Kalihi Stream.
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TABLE 4. Relation of Instantaneous Stream Flow to Instanianeous
Suspended Sedimeni Discharge on Two Watersheds, Oahu, Hawaii.

Number of
Watershed Year Samples r Equation®
Kalihi/16-2290 1974 96 078 v=0014x17®
1975 34 096 Y=0.0069X
1976 49 030 v=o0.005x 8
1977 28 095 v=0.0i8x!%®
1978 43 082 y=0040x'°
Pooled 225 087 Y=o001x!7®
Kipapa/16-2128 Selected Data 106 0.93 Y =0.0056X

Y = suspended sediment discharge (kgfday); X =

{m~/s).
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Figure 4. Suspended Sediment Discharge Plotted Against
Stream Flow, From Kalihi Stream {relationship based
on the pooled data where Y = estimated suspended
sediment [kg/day} and X = siream flow {m>/sec}).
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Channel-Lock™ Flexible
Revetment System

Surpassing All Industry Standards

Testing
*  Withstands the most rigid testing in the
industry today

Engineering

* Maximizes strength and stability with
octagon shape, open-cell construction
and the interlocking system

Design

* Reduces horizontal movement and
vertical lift with its unique shape and
geometric design

* Available with or without polyester
revetment cables

*  Withstands water velocities up to 18.4
feet per second, without cables

Construction

* Constructed of 4,000 PSI concrete
without fastening devices or corrosive
metals

Distributed By:

SOUTHWEST EROSION CONTROL, INC.
1-800-909-8870

2312 Hazeiwood Ct.
Arlington, TX 76015

SOUTHWEST EROSION CONTROL INC.

William C. Simmons

Arington, TX 76015
Pager 1-888-939-8475
800-909-8870

2312 Hazelwood Ct
Office 817-265-5910
Fax 817-459-4303

A Few Uses for Channel-Lock™

Culvert Protection —

Inlet and Outfall
Shoreline Protection
Slope Protection
Bridge Abutment Protection
Channel Lining
Pipeline or Cable

Crossing Protection

Boat Ramps

Today’s Affordable and Durable
Alternative to Other Conventional
Erosion Control Solutions:

Channel-Lock™ offers many advantages over

the following products:

Rock Rip Rap

Grouted Mattress

Grouted Rock Rip Rap
Poured Concrete

Gabions and Reno Mattress

Standard Length

Channel-Lock™

Blocks 450 550
Height 4% in. 5% in.
Weight Per Sq. Ft. aperoy 32 Ibs. 40 Ibs.
Surface Area 1.78 sq. ft.  1.78 sq. ft.
Weight of Block 57 Ibs. 71 Ibs.
Concrete Strength 4,000 psi 4,000 psi
Open Area (approx) 20% 20%
Mattress win cables) 450 550
Standard Width 8 ft. 8 ft.

40 ft. 40 ft.

U.S. Patent No. 5,556,228

VISIT OUR INTERNET SITE:
www.swerosion.com
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Advantages of Channel-Lock™

Channel-Lock™ does a superior job of
erosion control: »

Stable - Unique, strong, interlocking blocks
make the whole job one integral system.

Flexible - The design allows the whole
system to adjust to changing grades.

Relieves Hydraulic Pressure -
Approximately 20% of the system is open,
relieving hydraulic uplift forces, preventing
cracking or displacement that can lead to
system failure.

Appearance —~ Channel-Lock™ allows
for revegetation in the voids in the system
or allows fill with native materials to
enhance appearance. No sharp, rough
surfaces to cause injury or collect debris.

Accessibility — Channel-Lock’s™
finished, uniform surface area allows for
normal maintenance equipment and
pedestrian traffic.

Durable — Constructed of 4,000 PSI
concrete for long life, yet flexible to adapt
to changing grade and hydraulic
conditions without failing.

Environmentally Friendly — Open areas
in this stable yet flexible system allow for
maximum adaptation to the original
environment. Native vegetation, soil or
rock can be used to return the site to its
natural state.

Ease of Installation — Channel-Lock™
can be hand-placed without the use of
heavy equipment or is available in mats
with cables.



Channel-Lock™ is an
economical, environmentally
friendly and effective solution to
erosion problems. In many
casés, it is the superior
alternative to conventional
erosion control materials for

revetment and channel

e e e

The unique, octagon-shaped,
interlocking concrete block are
placed on engineered geotextile
filter fabric to protect against soil
grosion. The open areas in the
system allow for relief of hydraulic

pressures to ensure system

integrity throughout the installation.

The interlocking block alfows for
flexibility throughout the system to
adjust for changing soil conditions
while maintaining the lateral

stability of the system.
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M Waikakalaua Stream
Realignment Project
Troy Ogasawara
Hawaiian Fertilizer Sales.
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by Troy A. Ogasawara, Vice President,
Hawaiian Fertilizer Sales, Inc., and Alan C.
Joaquin, President, The King's Landscape
Comparny

Introduction

LAND continues to become a precious
~ commodity in Hawaii, as in many other
areas. The relatively high cost of land in
Hawaii has forced designers to employ inno-
vative approaches to maximize developable
areas. In order to prepare building pads and
road bases on the valley floor, cut and fill
techniques are essential. The establishment
of vegetative cover on steep and highly
erodible slopes has always presented a
challenge at Launani Valley, located in
central Oahu, Hawaii. Gilbert Scott, repre-
senting Towne Realty, was the developer for
Launani Valley.

A condition of the development permits
required Waihuna Joint Venture to vegetate
all cut and fill slopes. In total there were in
excess of 2.43 hectares (6 acres) of slope face
created during construction. These slopes
ranged from 2:1 1o 0.5:1 and in some cases
vertical. Slope heights varied from approxi-
mately 18.29-33.53 m (60-110 fv) and
between 19.14-18.29 m (30-60 o) cut and fill,
respectively. Being situated along the valley
walls, these slopes remained relatively inac-
cessible from their tops. In addition, the
Waikakalaua stream ran along the base of
approximately two-thirds of the slopes. In
such instances, a 21.34-27.43 m (70-90 fu)
span over the stream rendered these slopes
inaccessible from both top and bottom.
These conditions added further constraints in
utilizing conventional stabilization and
vegetation techniques.

An initial soil test indicated an extremely
poor nutritional stats. This soil was infertile,
exhibited an extremely high hydrogen base
saturation percentage and low phosphorous
levels. Being of volcanic origin, extremely
low soil pH and situated in a high rainfall
zone, it would be plausible to consider
ajuminum and manganese toxicity as an

ikakalaua Strear
ealignment Project

additional factor in the establishment of any
vegetative cover. In 1994, the National
Weather Service reported over 254 ¢m (100
in) of rain at its adjacent Mililani Mauka
Station berween January 1994 and July 1995.

Historically, the standard planting and
erosion control practice consisted of hand
broadcasted Weidelia trilobata stolons
covered by jute netting, then capped with
tackified mulch. This method proved to be
effective on moderate slopes, consisting of
fertle soil types. Slopes with 2 grade of 1:1
and greater, which consisted of friable
infertile saprolite, presented difficulties in
complete vegetation via this means.

Site Considerations

Taking into consideration the many
inhibiting factors, standard planting practices
were not feasible, nor effective. With respect
to establishment, the depleted soils encour-
aged root development into the bonded fiber
matrix and jute net blanket used for erosion
control rather than the soil substrate.

Success of the project would be contin-
gent upon properly addressing each of the

following factors. ‘

1. Ability to cost-effectively stage and
safely install materials under the prevailing
site conditions.

2. The stabilization of friable soil to the
stable underlying substrate. This layer
ranged from 5-15 ¢cm (2-6 in) in depth.

3. The ability to provide for “transitional
binding” (erosion control) which would
allow for gradual degradation as the selecied
plant material secures its roots deeply into
the soil profile.

4. The extreme nutitional deficiencies
of phosphate, potassium, magnesium and
calcium required corrective action.

5. Due to the occasional high wind
gusts, severe slopes, long slope faces, unpre-
dictable weather, and inaccessibility, proper
irrigation distribution presented an obstacle.

6. Being in close proximity o 4 stream,
the methods employed must not present an
environmental hazard.

Material Selection and Design
Considerations
A cementitious gypsum base geobinder
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hvdrulic plintng equinment. This eliminar
ed the u_d for dangerous r;mcﬂmg. stpling.
and expensive crane and riggines associated
with blanket instllatons, An inexpensive
24.38 m (80 fo Man-Lilt enabled the
applicator to hvdraulically apply the slurrv
coats via a cannon mounted 10 s basker.
The mobility of the Man-Lift allowed the
three slurry coats 1o be applied from a
multi-directional trajectory. Shadowing and
voids were eliminated via this process. The
ability to apply the material uniformly across
the slope is of critical importance in
mitigating water sheeting erosion.

Gvpsum based geobinders. when
applied using modified techniques. have the
ability to penetrate and bond the friable
surface material to its stable substrate.
Gypsum plaster degrades graduallv when
exposed 1o warter, allowing for “transitional
binding”. In addition. a corn starch based

tackitier (FISCH-STIK) uccelerated “set time”™.
delaved degradation of the gypsum based
geobinder. und also enhanced the “transi-
tional binding”.

added benefir of

gypsum plasters in

utilizing
this particuiar infertle soil type
s its ability 1 suppiyv available
calcium and sultur o the ger-
minating seedlings. Calcium
as asoil amendment would
also aid in the mitigation of
potential aluminum toxicity. A
high phosphorus slow release
fertilizer and a nitrogen fixing
legume. Crotalaria jungea
(Tropical Sun Hemp) was
combined in the hvdraulic
slurry 1o provide long-term
fertilization.

Kikuvugrass (Pennisetum
clandestinum) was selected
due to its aggressive growing
habit. drought tolerance and
extensive root and stolon
structures.  Annual ryegrass
{Lolium multiflorum) served as
a nurse crop whose fibrous
root structure provided short-
term soil stabilization. Tropical
Sun Hemp provided for a
natural long-term nitrogen
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supply on an otherwise difficult to fertilize
slope.

A drip irrigation system was selected to
overcome high wind conditions, severe
slopes and limited water supply.
Furthermore, a conventional irrigation
system would have been susceptible to
damage during flash flood conditions. Such
floods have been known to increase stream
levels up 10 15 feet. Therefore, a vertjcal
systemn was installed along the stream bank
slopes. A horizontal system was installed on
the remaining slopes.

Observations and Conclusions

Step 1: The bonded fiber matrix served
10 adhere the underlaying stable parent
material to the unstable friable surface
material. The high volume of aqueous
Gypsum Based Land Plaster/Geobinder,
combined with Organic Starch Based
Tackifier, penetrated the profile and created
a an effective erosion control technique.
When allowed 1o harden and cure, the loose
crumbly soil particles became a stable
nutrient-fortified base for seeding.

Step 2: Proper distribution of the seed
and fentilizer components 1o achieve intimate

contact with the stabilized soil surface. This
technique promoted deep root growth into
the soil. An indicator dye was also utilized to
ensure even deposition of this seeding
mixture.

Step 3: The heavy bonded fiber marrix
application provided an armor-like coat
which protected the seed and fertilizer from
rainfall impact, wind erosion and water
sheeting. When installed properly, this 0.32
to 0.64 cm (1/8 10 1/4 in) coating has the
texture and hardness of a paper egg carton.
After curing, subsequent rainfall and
irrigation slowly dissolved the Gypsum
based material, which in wm fortified the soil
with additional calcium and sulfur. As
germination and establishment progressed,
the “transitional binding” agents gradually
lost their effectiveness, while the long-term
vegetative stabilization matured.

Normal irrigation was initiated
approximately 24 hours after the final coat
application. Germination of ryegrass
occurred in 4 days. Full establishment of the
Kikuyugrass and Tropical Sun Hemp was
attained in 2 months.

A minor failure occurred on a near-
vertical portion, in a single instance. A 91.4

cm (3 fr) diameter section fell as a result of
poor penetration of the initial Step 1 profile
binding coat. Initially, 2 small colloid
detached from the face of the slope. The
small opening in the armor coating and poor
profile attachment to the parent material
caused this incident. The small void, under-
mined by irrigation and rainfall, developed
into a large hare spot. This demonstrates the
necessity of the initial Step 1 profile binding
technique.

This three-step application process
accomplished the stabilization desired with
complete and uniform establishment of
vegetation, while also being a cost-effective
and environmentally sound method. LAW

Revised reprint from International
Erosion Control Association Proceedings of
Conference 27.

For more information, contact Troy A.
Ogasawara, Vice Presideni, Hawaiian
Fertilizer Sales, Inc., 94-155 C Leowaena St.,
Waipahu, HI 96797, (808)677-8779. fax
(808)671-35919, or Alan C. joaguin,
President, The King's Landscape Company,
428 North Kainalu Dr., Kailua, HI 96734,
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N Port of Seattle

Study Recommends that Sweepers Can
Replace More Expensive BMP’s for
Removing Metals

Submitted by:

Jackie Parneli

Environmental Planning Consultant
Honolulu.
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About our cover...

This Schwarze EV1 pavement cleaner is shown
at work at the Doe Run Company’s lead
smelter in Herculaneum, Missouri. By using the
EV1, the smelter can
now clean in below
freezing weather
conditions, and a
single operator can
perform an 8 hour
shift because the
EV1sfiltering system
reduces the concerns
aboutlead poisoning.
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Where it All Started : P. S

This excerpt from Benjamin Franklin’s autobiography shows why this icon of Amerzcan
history is considered by marny to be the ‘Father of Street Sweeping.’

Air Quality Sweeper Testing B. &

Another veteran sweeper researcher calls for comprehensive national testing standards.

Setting Their Sights On Perfection . 10

Atlanta Sweeping is working to re-define quality in contractor-based sweeping services.

Raceway Sweepers Must Really Perform . 16

When a sweeper is used at racetracks, there’s no room for error. Representatives of America’s
newest NASCAR facility and an NHRA track manager provide insight.

Port Of Seattle Commissions Sweeping Study p. 18

Study recommends that new EV-series pavement cleaners can replace more expensive BMPs.

United We Sweep p. 20

Northern California contractors form an association dedicated to professionalism.

Refurbish Those Older Sweepers p. 28

The purchasing manager of one America’s largest property development firms shares what
she’s learned about the wisdom of sweeper refurbishment.

Roto-Milling m. 30

Many contractors describe sweeping after a roto-mill as the toughest job in the business.
Three seasoned contractors discuss why you need experienice — and tough equipment.

Planning, Quality, Honesty m. 33
BJ Sweeping does the job the old fashioned way, by providing quality service every time.

Cleaning Up After Mardi Gras p. 34

Cleaning up after what may be America’s biggest party is a logistical nightmare. To the
veteran sweeping team in New Orleans, it’s just another parade, just another year.

Landfill Fees and Space p. 39

What can we expect for future tipping fees and landfill space constraints? [im Thompson,
president of Chartwell Information, Inc., provides an insightful look at this topic.

View From The Top : p. I4

Schwarze Industries’ purchase of the patented EnviroWhirl waterless sweeping technology
moves the industry’s best available technology from ‘sweeping’ to ‘cleaning.” This analysis
by company president Mark Schwarze provides his insight on this new breakthrough.

industry Update p. 22
New products, new changes in the indusiry.
Feedback From the Field p. 27

Schwarze Industries’ warranty manager discusses why it’s so important to get warranty advice
on tires before they get worn.



We All Must Listen To The Wind

There’s no longer any denying our country’s environmen-
tal winds of sweeping change. The first whispers started just a
couple of years ago, as a soft onshore breeze striking only
America’s coastlines. In recent times, however, the force from
along our waterways has become a gale, and now the first breezes
are being felt from the heartland.

As with every unasked-for change, some have pretended that
nothing is happening. Others, resisting disruptions in their sta-
tus quo, are hoping it will simply go away. An increasing number,
though, are recognizing that this movement represents the dawn-
ing of an exciting new era for sweeping. As with any dynamic situation, however, to
prosper will require education about, and adaptation to, the emerging requirements.

Benjamin Franklin, one of our foremost statesmen and pioneers of the entre-
preneurial spirit, epitomized the ability to succeed through ‘inventive adaptation.’
We start this issue with the portion of his autobiography in which he modestly pro-
posed, back in the 1750’s, the basic advantages to be found by sweeping the streets
of London. This word-for-word excerpt shows why many consider Franklin to be
the ‘Father of Street Sweeping.’

Another such person is inventor Ken Wilkerson, a man whose brilliant adapta-
tions in the train derailment industry are now having a broad-based impact on
sweeping. In combination with another person of vision, Mark Schwarze, president
of Schwarze Industries, Inc., Wilkerson's Envirowhirl technology is propelling sweep-
ing to a new level of effectiveness and professionalism. Although this won't take
place overnight, it will occur — because the need for this advancement is so great.
Schwarze Industries’ purchase and usage of the EnviroWhirl technology has already
changed forever some of the most fundamental, basic, premises of sweeping. When
you read about this quantum technological leap, covered on pages 14 and 22, 1 be-
lieve you’ll agree there’s no going back.

Chuck Satterfield provides his insight (page 6) on how sweeping can affect air
quality and introduces some important ideas on reducing dust cutput even on cur-
rent mechanical broom sweepers. Well-known researcher, Roger Sutherland, also
unveils the results of his new study commissioned by the Port of Seattle (page 18).
This is the most conclusive evidence so far that advanced technology pavement clean-
ing can have a very positive impact on reducing pollutants in stormwater runoff.

In this issue you'll also be reading about some other people who are committed
to producing the best results possible. We take alook at Atlanta Sweeping (page 10),
a company that’s advancing at breakneck speed not because they provide low cost
services, but because of a total commitment to attaining zerc customer complaints.
Our other featured contracting firm, B} Sweeping (page 33), has also attained ifs suc-
cess by making the provision of quality services a company trademark.

Ever wonder what some of the toughest sweeps in the country might be? We
cover three contenders for that category: racetracks (page 16), sweeping after a roto-
mill (page 30), and cleaning up debris you have to see in order to believe, the after-
math of Mardi Gras (page 34). Additional inspiration comes from the director of
America’s newest sweeping association, the United States Street Sweeping Associa-
tion (page 20), as well as from the person in charge of the sweeping program for
Crown American, one of the largest property management firms in the U.S. (page 28).

There’s a host of useful information packed into this issue of American Sweeper.
As you read the ideas from this wide cross-section of innovative people, I challenge
you to formulate ways to use it to create a positive impact within your own organi-
zation. Armed with the knowledge packed into these 40 pages, you can have a tre-
mendous influerice on the policies and quality level around you. Don’t just read
about it: In the immortal words of Star Trek’s Jean Luc Picard, “Make it so.”

RangerKi II-Ross, Editor

Schwarze Industries
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ne of the latest sweeping studies in-
volves the 250 acre expansion of a con-
tainer storage facility by the Port of
Seattle. The vard at the proposed site, as
well as that of the current location, is
100% paved. At the site, containers are
taken off of ships, then moved around,
stacked, put onto trailers, etc. Plus, semi
trucks bring in containers and leave with
full ones. The Port facility is a major ship-
ping nexus of the west coast, and sois a
very active operation.

As part of their expansion require-
ments, the Port was faced with an $18 to
$20 million stormwater control cost. For
this type of expansion, one of the best
management practices recommended by
the Washington State Department of
Ecology (WDOQE) is the installation of
huge underground boxes, calied ‘wet
vaults.” These are designed to catch
stormwater runoff and then settle it. Be-
cause of the cost, the Port of Seattle hired
Roger Sutherland, of Kurahashi and As-
sociates, Inc. to conduct a study.
Sutherland’s mandate was to see if an

Sweeping up fines could save 316 million
over the cost of previous stormwater
runoff control solutions.

alternative to the wet vaults might work
just as well, but cost less.

“We collected 2 months worth of
data,” said Sutherland, “which is the ac-
cumulation of sediments on an existing
yard almost identical to the proposed
expansion.” A Seattle stormwater con-
sultant, Gary Minton of Resource Plan-
ning Associates, hand-vacuumed the
sedimentation that collected at 9 test
sweeping sites, each 2,000 square feet in
size. At varying frequencies, ranging
from weekly to every four weeks, he went
out and collected what was on the pave-
ment surface at the various accumulation
sites, using a hand broom and a shop vac.
That provided the information on how
rapidly material accumulates on the
pavement after each time it is hand
cleaned. During this two month time
frame, eight significant rainfall events
occurred, and their depths over time
were recorded.

“We used our SIMPTM computer
model,” continued Sutherland, “to
evaluate whether a street sweeping tech-
nology can be competitive with [the pol-
lution load that can be collected by] the
wet vaults. This model uses the data we
collected in Las Vegas, NV and Centralia,
IL, using the advanced technology
EnviroWhirl sweeper’s ability to pick up
street dirt. We have conducted several
studies on this machine, and have found

by Ranger Kidwell-Ross

it to be far superior to any other sweeper
in the marketplace.

“Through the real data collected,
along with the results of the computer
modeling study that went along with it,
the conclusion is that high efficiency
pavement sweeping, conducted on a
weekly basis in conjunction with annual
catch basin cleaning, can be, and appears
to be, competitive with the wet vaults.
The wet vault appears to be more effi-
cient than the net result of the sweeping
along with traditional catch basins. How-
ever, when it is understood that there is
a soluble amount of certain types of pol-
lutants, like metals, that exist in the
material that’s lying on the pavement
surface in a dry format, it appears that the
sweeping can be just as competitive as
the wet vault, if not more so, when it

GV EHCaN SWELPER
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Sweeping can be

comes to removing these very difficult
pollutants like dissolved metals.

“The bottom line of the results from
this model study is that when the large
wet vault concept is compared to weekly
sweeping (along with annual catch basin
cleaning), then the wet vaults have a
90% reduction in annual Total Sus-
pended Solids (TSS5) washoff by
stormwater runoff. The sweeping/caich
basin concept has a TSS reduction of 65%
annually. However, in total phosphorus
removal the two methods appear to be
close, at 45% annually for wet vaults and
with sweeping/catch basins at 55%. Wet
vaults are projected to remove 80% of
lead annually, with the sweeper/caich
basin technology reducing it by 60%
annually. And with zinc, which tends to
be a more dissolved metal, wet vaults are
projected to remove 45% annually and
sweeping/catch basins at 50%. Al of
these reductions are in relationshiup to
an annual rainfall simulation with no
control assumed to be in place.

“The answer appears tc be ‘Why
spend $18 million to install a wet vault
when, over a life cycle basis, the sweep-
ers can be purchased and operated for
about $Z million?’ We think the results
of this study may establish a direction for

more effective than wet vauits at re:

noving

difficult pollutants like dissolved etaﬁs@

high efficiency street sweeping, espe-
cially since the empirical results show it
to be better than some of the other tra-
ditional Best Management Practices
(BMPs) which have historically been
used and are therefore grandfathered in.”

Stan Ciuba, an environmental engi-
neer with the WDOE, is involved with
the decision on behalf of that agency. As
part of his job, Ciuba is currently work-
ing on an update to the Stormwater
Management Manual, which will then
become the new Washington State
stormwater manual.

“Our requirement at WDOE is that
the Port of Seattle will have to install
appropriate BMP’s to control pollutants
and runoff,” said Ciuba. “That’s why
they’re considering the EnviroWhirl
[now Schwarze EV-series| sweeper. The
remaining pollutants may need just
some basic additional cost-effective best
management practices. What that will be
has yet to be determined. We have not
yet decided, between the Port of Seattle
and Ecology, what will be an acceptable
BMP for what remains after sweeping.
They’re talking about using some effi-
cient catch basin technology, as opposed
to wet vaulis, and we're also looking into
catch basin inserts, as a newer technol-
ogy for removing the pollutants —
mostly suspended solids —that are left.

“The Port’s study showed that the
EnviroWhirl sweeper removed more of
the soluble pollutants than the wet vault,
and that’s all to the good. However, one
of the concerns is that, although sweep-
ing may have been shown to be efficient
for some particles, it could only get to a
certain percentage of the yard. I think in
one section of the yard it can only get to
about 8-10%.

Sweeping is also not as effective dur-
ing rainfall conditions, at which time
some pollutants may be discharged. So
it's that safety net, and the loading that
would be discharged during those times
when the sweeper is either not effective
or not available, that we have to look at
for additional pollutant control.

“The Port is looking for a more cost-
effective approach, and nobody could

argue with that. We have to look at it
from the standpoint of residual pollut-
ants, ones that remain after applying the
appropriate BMPs and that are acceptable
in terms of water quality impacts.”

Dave Torseth is an engineer with the
Port of Seattle, and has been working
closely on the Port’s expansion plan al-
ternatives. “Based upon the study by
Kurahashi and Associates,” said Torseth,
“the Port of Seattle feels comfortable in
our proposal for using an EnviroWhirl
technology machine as a BMP. We're
now in the position of trying to make the
Washington State Department of Ecol-
ogy (WDOE) feel comfortable with it.

“The Port of Seattle is pretty con-
vinced that the EnviroWhirl technology
represents a significant leap in terms of
what the sweeping industry has to offer,
and that’s why we’ve gone as far as we
have. In the demonstration we saw in
September of 1996, the machine did a
pretty amazing job of picking up the
particulates. It did a good job on both
wet and dry pavement. The biggest issue
we're facing with the agencies is that
they're not that familiar with it yet, so
they're not as comfortable with what the
machine has to offer. As it becomes ac-
cepted throughout the industry, that will
help with places [like government agen-
cies]. From what we have seen, and from
the results indicated in the study by
Kurahashi and Resource Planning re-
vealed, we think this project merits the
use of one, and perhaps two Schwarze
EV-series sweepers, as soon as we can win
approval from Ecology [WDOE].

“There are two issues going on [re-
garding WDOE’s hesitation}. One is that
we're trying to compare this new sweep-
ing technology against a wet vault alter-
native, and there’s some question about

...continued on p. 37
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The sweepers can only go half a block

sort of thing on them. Most people
quickly realize that’s not a good idea,
however,” he said with a chuckle.

The French Quarter poses even more
problems, due to its narrow streets and
unbelieveable curb line debris piles. “In
the Quarter, the sweepers can only go
half a block before dumping,” said
Terrell. “Everything but the bar stools are
in the street. The debris piles are so high
" that we have people out in front walk-
ing and poking it, making sure there’s
nothing in there that shouldn't be swept.
Police on horses go ahead of the equip-
ment, and it's virtually wall-to-wall
people when we start in.

“Technically, the streets like Bour-
bon Street are only two sweeper-widths
wide. We stagger one sweeper on each
curb, then run another machine directly

before dumping.

behind each of those, then one up the
middle and two on each side behind that
one. Debris is so thick that about every
half block the lead sweepers have to
dump, and as fast as we get the trash out
of the street, the people will fill it back
up because then the bars start to sweep
out their doorways, etc. It’s quite a sight
to see, and takes a high level of coordi-
nation on everyone’s part.”

After seeing it for myself, I couldn’t
agree more. The city and BFI crews do a
great job under some of the most chal-
lenging conditions imaginable. I can
hardly wait to go back and have another
look — as well as to see more of Mardi
Gras again. Besides, I still need a picture
cf Richard Browning. B

B} Sweeping buiids re

...continued from p. 33
“1 also try to have the same opera-
tors run the same sweepers, so they be-
come familiar with that exact unit. And
I let them know what they can expect
from certain engines, what to be careful
about.” He gives his drivers some main-
tenance training so they can explain to
him over the phone what the problems
are. “By doing that, I can tell them how
to fix most breakdowns so they can at
least get through the night.”

Jones makes it a point to become
familiar with each new sweeper he pur-
chases by running it himself first. Then
he often uses the newer truck for his back
up. “When I pay a sweeper off, I don't
trade it in. A lot of people do trade in
their machines, but I've found that if vou
take care of your equipment, you can
keep it a long time.”

Jones also advocates keeping extra
parts — even engines — for emergencies.
“1f I have even a complete engine go out,
I can have it repaired in a couple of days.
Good preventive maintenance, and
stocking standard wear and critical parts,
is a key to staying afloat.”

putation for quality.

Jones says he is very happy with his
Schwarze equipment, and the support
from Rickey Hyatt, who for a number of
years has been his salesperson there.
“Their sweepers have been doing the job
for me,” he said. “I can easily work on the
sweepers myself. For example, Schwarze
sweepers are built so that if a hydraulic
line breaks, I can just take that line loose,
put on another one and keep on going. |
don’t have to run all over, or wait, to find
parts.”

His advice for new sweeper busi-
nesses? “Build a reputation on giving
good service for a reasonable price.
Learning to bid is the toughest part when
you're just starting out. There were a few
accounts that I bid toc low, but I still gave
them the same quality. After awhile, I
talked to the property managers and told
them I needed to raise prices. Because |
had done a good job, they were always
happy to keep me at the higher price.”

Providing top service, training em-
ployees, and knowing his equipment —
BJ] Sweeping Service is an industry
success because Bobby Jones does busi-
ness the old-fashioned way. %

& ATTACHES EASILY TO
COMMERCIAL SWEEPERS TO
REMOVE FERROUS METAL FROM
SWEEPING AREAS

& PREVENTS DAMAGE TO TIRES AND
VACUUM SYSTEMS - REDUCES
YOUR DOWNTIME

® A\{A%Aswlgwﬁé V{}RHE‘W OF SIZES:
(CUSTOM SIZES AVAILABLE)

W EQUIPPED WITH U.H.M.W,
WEARPLAYES TO PREVENT
DAMAGE TO MAGNET

& MAGNETISM 100% GUARANTEED!

OTHER MODELS OF MAGNETIC SWEEPERS AVAILABLE |
TO RECEIVE OUR FREE CATALOG
CALL 1-800-274-0804

fMetal- %%a%cheaﬂ @@ BB‘@@B

LEADING MANUFACTUHEH OF
MAGNETIC SWEEPERS SINCE 13851

Port of gﬁ%@

Sweeping Study

...continued from p. 19
what a wet vault really does. I think we've
done a good job of proving what an
EnviroWhirl technology sweeper will do,
but there doesn’t seem to be as much
data on wet vaults. Problem number two
is that WDOE is still concerned about
other contaminant-type issues that are
normally considered for BMPs, such as
oil and grease removal. The Port didn't
feel these were appropriate. The WDOE
now indicates it may want us to expand
our investigation to include these other
pollutants. We’re talking through the is-
sues right now.’ é S

«»,f"’
Kurahashi and Associates is located in
Tigard, Oregon. You may reach Roger
Sutherland by calling 503-968-1605.
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Noies on

the National Scene

American Heritage Rivers Initiative —

Restoring America’s Majestic River Systems

Criteria for selecting the first “American Heritage Rivers” have been announced, following a
series of 12 meetings across the nation. Hundreds of people participated in developing the
guidelines that will be used to implement President Clinton’s State of the Union vow to
“designate 10 American Heritage Rivers [and] to help the communities alongside them
revitalize their waterfronts and clean up pollution.”

Through, the American Heritage Rivers Initiative (AHRI), communities will nominate rivers for
the designation. President Clinton will then select 10 of the nominees, and a task force will work
with each community to identify technical and funding needs. Though only a few rivers will be
designated the first year, all communities that nominate sites will benefit from project-related
workshops and other information tailored to their needs.

A federal liaison will be appointed to work with the communities whose rivers are selected. The
liaison will help the community access existing federal services.

River Communities Charged with Nominating Rivers

Meetings held in various cities during April and May resulted in an abundance of ideas for the

program and an early consensus: namely, that the rivers should symbolize America’s traditional
water heritage and represent a variety of stream sizes and surrounding land uses. They embrace
a wide range of values, including strong community support, a vision of the river’s historic and
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Washington
Volunteer Monitors
Aspire to Better

" members of neighborhood associations or the general
“public. Of the student monitors, 21% are elementary

" students, 22% attend middle school, 40% are high
~school students, and 17% are college or graduate

.- students.

~~groups were trained by Adopt-A-Stream.

“'in operation is 4.9. Nearly two-thirds use emalil.

- How credible is their work?

» 8,456 monitors collect data at Level Two on the matrix;
2,317 at Level One; 1,894 at Level Three.

*61% educationfawareness, 21% to collect baseline
~data, and the rest checked various reasons — red

- flag/early warning, enforcement/compliance, research,
‘" a specific project, or land use impact.

Data

Survey Taps Volunteer Monitors

[Adapted from Watch Over Washington Survey Report
{October 1996). Responses to this survey came from
158 groups representing over 11,500 people. |

Velunteer profile

& 7,567 volunteers monitor some aspect of water —
surface or groundwater, quality or quantity, lakes,
streams and rivers, or estuaries

¢ 6,258 monitor benthic macroinvertebrates;
¥ 6,120 monitor vegetation;

¢ 8,620 monitor wildlife;

o 2,168 monitor wetlands;

& 6,314 monitor things such as weather, land use,
sediments, and/or construction sites. (Most
monitor more than one resource.)

-Over half the volunteers are students; the rest are

Many classrooms are affiliated with GREEN (Global
Rivers Environmental Education Network),
NatureMapping, or Adopt-A-Stream; many community

The average number of years these groups have been

Why do they monitor?

The matrix influences, but doesn’t dictate, the way data is used. For examiple, Level One data,
gathered through general field observations, can be used for general public awareness. Level
Four, using technical guidelines for toxic substance sampling, bioassays, and taxonomic
classification qualifies for use in impact assessments, planning, permitting, and enforcement.

Using the matrix will “facilitate better, more
consistent monitoring,” said Phillips. It was also the
first step, she says, in achieving recognition by
agency scientists. “It was kind of a bargain. If the
volunteer group is willing to work this hard, we will
look at their data for these purposes. But if they only
want to go this far, we will only look at it for this

purpose.”

The matrix has gone a long way toward convincing
skeptics that volunteer monitoring can go beyond
outreach. Some are even acknowledging that the
very highest quality volunteer data could be used
for 305(b) reports and the state’s 303(d) list, if
certain requirements are met.

Washington’s volunteers seem more than ready to
accept the challenge. Three-quarters of the
volunteer coordinators surveyed would like their
groups to receive training, and half want to monitor
additional resources or parameters. “Our survey
showed most volunteers are eager to meet high
standards. We want to help the volunteers develop
skill levels which will support their needs,” said
Phillips.

To accommodate the widespread enthusiasm for
volunteer monitor training, Ecology is linking
volunteers through “Watch Over Washington,” or
WOW. Using a Web site

(hitp:/ /www.wa.gov.gov/ecology /wq/wow.html)
as a virtual central meeting place, volunteer
monitors can locate other monitoring activities in
their areas and access training opportunities.
Coordinators of monitoring groups can keep
abreast of what other groups are doing and contact
each other to combine resources. They can also learmn
about, and announce, events, resources, tools, new
methods, environmental reports, and success stories
on the Web site. There will also be a section, or FAQ
as it is called, for frequently asked questions about
monitoring.

Support for such a citizen monitoring network is overwhelming. Almost three-quarters of the
volunteers surveyed indicate that they are very interested in participating. Although new and
still fairly informal, a number of contacts have already occurred via the network’s roster of
members organized by watershed. Phillips is active as a catalyst as well. She explained, “When I
learn of a project starting up, I tell them about other projects in the area that might act as
mentors or partners. For instance, I recently put two college instructors in the Puyallup River
watershed in contact with each other. One was hoping to start up a monitoring program; the
other had already established his. I thought they might share equipment and lab services.”

[For more information, contact Annie Phillips, Environmenial Education Specialist, Washington State
Department of Ecology, PO. Box 47600, Olympia, WA 98504-7600. Phone: (360) 407-6408; fax (360)
407-6574; email: aphi461@ecy.wa.gov. Or contact Beverly Isenson, Special Assistant, Governor's Council
on Environmental Education, P.O. Box 40900, Olympia, WA 98504-0900. Phone: (360) 407-7317; email:

beverlyi@parks.wa.gov.]
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Washington Volunteer Monitors Aspire to Better Data

No one knows exactly how many volunteer monitors there are in the United States (the last
official count, in 1993-1994, tallied over 340,000}, but Washington state has nearly 160 groups
with 8,000 volunteers monitoring water alone. All this activity generates a lot of data — and a
potential nightmare for quality assurance.

A 1996 survey of the state’s volunteer monitors revealed that most are eager to have their data
used by state and local agencies, but according to Annie Phillips, a Washington Department of
Ecology environmental education specialist, “Different groups use different methods, standards,
and levels of quality.” This disparity can make it difficult for agencies to use data from volunteers.

The survey, conducted by the Department of Ecology (Ecology) and the Governor’s Council on
Environmental Education, produced a statewide list of the location of monitoring projects, the
parameters measured, and the methods and quality assurance protocols used by the monitors.
“It becarne clear that each of the various groups did things their own way, and therefore, their
data were inconsistent and of unknown quality,” Phillips said.

To solve this problem, Ecology developed a matrix to characterize the methods and quality of
the data collected by volunteers. The agency categorizes data from each volunteer monitoring
group according to criteria such as quality assurance/quality control protocols, monitoring

methods, and the education and training of the monitors. “We developed the matrix as a kind of
ranking system to give a standard description for the quality of data produced for a specific
project,” explained Phillips.

| Guality xam Examples Desired
ievs] | Assurance/Control o of : Educaiion/ of Dats -
{OA/C) Protocois | Guidsiines Activities: Training by Ecology
No formal Field observations on | General field observations, Volunteer or Educational,
Ong | QA/QC plan standard forms; including the number and student with general awareness
required EPA Streamwalk diversity of organisms brief orientation
Basic written GREEN field l Field sampling; analysis usm.g Volunteer, student | Educational;
plan - purpose, | manuals; Color field kits; observing categori or technician watershed
Twa | parameters, comparator kit abundance®™ of organisms and supervised by an | characterization;
methods, sites, |instructions identifying them {0 the order | expert monitor red flag or
schedule i level | early warming
Formal QA plan | Technical guidelines | Using calibrated meters for Trained Screening level
{i.e. meets 24 (e g A.dopt A Stream’s | field measurements or volunteer {e.g., information; scoping
requirements of 2 e following the protocols in a Streambkeepers); phase of watershed
EPA’s new Vol current APHA Standard technician with approach; 305(b)
Three Mon. Guide to Methods; collecting and experience or Report®; Best
QAPP, 1996); all | Guide fo Monitoring, | analyzing water samples; traming or g Management
tests needing lab | 1951; EPA's Volunteer | identifying benthics to the participent in an Practices (BMP)
analysis done at | Monitoring Methods | family level volunteer established volunieer | evaluation data;
an accredited lab | Manudls portion of Ecology’s lake monitoring program | water quantity /
water quality assessments flow data
Follows formal | Ecology technical Toxic substance sampling; Professional/ Baseline, impact and
QA plan and guidelines sampling for enforcement Qualified ambient assessments;
documents {e.g. Custmano 1994, purposes; bioassays; individual with action planning/
Four |exactly howitis | Coots 1995); Plotnikoffs | identifying benthics to degree and policy development;
implemented; Instream Biological the genus/species level specific training or | permitting; compli-
sample chain of | Assessment Morttoring equivalent experience | ance /enforcement;
custody Protocols, 1994 303(d) List**

*Ecology’s 305(b) Report shows whether waterbodies support

are solicited from various sources, but must meet high standards (see [zpel 3).

®*Ecology’s 303(d) List shows impaired and threatened waters that don't or probably couldn’t meet applicable water quality standerds. Ecology eccepts data for this lst
from outside sources, but it must meet the highest professional standards (see Level 4). Both are published every two years.

***Categories of abundance: absent, rare, present, abundant, very abundant

Publication #56-2014-WQ&FA

beneficial uses such as swanming and fishing - or whether these uses are impaired. Contributions of daia

May 1996
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P Water Quality Monitoring Report
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Ala Wai Canal Watershed Project, DOH
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Q Stockpile Runoff Project
Chromium Leachate Exceeded Standards
Khal Spenser, UH.
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Gregory E Granato, , 08:19 AM 10/21/97, Asphalt as a source of poliuta

Return-Path: <khal@soest.hawaii.edu>

X-Sender: khal@akule.soest.hawaii.edu

Date: Tue, 21 Oct 1997 08:19:23 -1000

To: "Eugene P. Dashiell" <dashiell@lava.net>

From: "Gregory E Granato, Hydrologist, Marlborough, MA "<ggranato@usgs.gov> (by way
of khal@soest.hawaii.edu (Khalil J. Spencer))

Subject: Asphalt as a source of pollutants

Latimer, J.S., Hoffman, E.J., Hoffman, G., Fasching, J.L., and Quinn,
J.G., 1990, Sources of Petroleum Hydrocarbons in Urban Runoff: Water,
Air, and Soil Pollution, v. 52, p. 1-21.

is a good ref.

Also:

MN DOT did a report that may be helpful:

Sadecki, R.W., Busacker, G.P., Moxness, K.L., Farug K.C., and Allen,
L.G., 1996. An Investigation of Water Quality in Runoff from Stockpiles
of Salvaged Concrete and Bituminous Paving: Minnesota Department of
Transportation Report MN/PR-96/31, 112 p.

Abstract

The Stockpile Runoff Project addressed environmental concerns regarding
the quality of runoff water from salvaged pavement stockpiles. Three
experimental stockpiles were studied, one pile consisted of coarse
concrete, a second consisted of fine concrete material, and the third
consisted of salvaged bituminous material (recycled asphalt product)
obtained from a pavement milling project.

The leachate water from piles flowed through a sampling flow monitoring
system with data loggers and automated sequence samplers. Composite water
samples were analyzed using EPA approved methods and quality control
protocols. Comparing the observed median values for the stockpile runoff

with Minnesota standards for surface waters, the pH exceeded and chromium
may have exceeded the standards. Although there are sediment and

leachates emanating from stockpiles, the long-term concern reduces to
suspended and dissolved solids, and pH. Polynuclear aromatic hydrocarbons
(PAH) concentrations from the bituminous millings pile were near or below
detectable limits.

Planning for stockpile storage sites should include management practices
of controlling runoff similar to those that are used for construction

sites. Berms, straw bales, grass or other filter channels, and locating
stockpile sites some distance from surface waters may be appropriate
practices. Possible impacts on the ground water system should be
considered.

FhkARFEERAFEFRAEF TR AR FThhhd

The PAH values may have been affected by sampling materials (PVC plastic)
and by the fact that the sampling system had several open channel
waterfalls in the flow train.

Printed for "Eugene P. Dashiell" <dashiell@lava.net>
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For information about highway runoff please consult our web pages:

http:/lwwwrvares.er.usgs.gov/osw/fhwa/

under water quality. The pages are still a work in progress, input would
be appreciated.

Opinions are my own & do not reflect those of the USGS or the Federal
govt.
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Gregory E. Granato

Hydrologist

U.S. Geological Survey, MA-RI District
28 Lord Rd, Suite 280

Marlborough, MA 01752

phone 508 490 5055

fax 508 490 5068

Printed for "Eugene P. Dashiell" <dashiell@lava.net>
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R Trapping Metals in
Stormwater from Highway Runoff.
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University of Cincipoat

_researchers devise system to
“trap” metals in storm water from
highway runoff

OHIO A new system 1O 2p
dangerous pollutanis in highway
storm water runoff has been
“developed by researchers at the
University of Cincinnati College of
Engineering. This system was
— tested last fal] 2long Ohio's sec-
ond busiest stetch of interstate
highway.

Doctoral candidate John
Sansalone developed the system
to reduce the amount of woxic
_ metals that wish into our streams
from highways. Sapsalone is now
testing the patial exfiliration
trenpch (PET) system under the
guidznce of S:even Buchberger, a
University of Cincinnati associate
professor in civil and environmen-
tal engineering,
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PET is z rodification 1o exist-
ing highway drainage technology,
easy to install and relatively inex-
pensive. There are t™wo matin com-
ponents of r.he system. The first
component is a bed of oxide-coat-
ed sand thar anracts and holds
heavy mertals in the storm runoff.

Laboratory experiments have
shown that concentrations of pollu-
tants such as lead, cadmium, cop-
per and zinc are dramatically
reduced by this sand. The second
part of the system is a layer of
porous pavement concrete block,
which prevents the movement of
solids. “The system is 2 very effec-
tve rzp for solids that are washed
off the highway,” says Sansalone.
“Solids are stopped right at the sus-
face of the porous pavement. They
can accumulate there, and as part
of routine maintenance, they can
be vacuumed back off the surface.”
The concrete 2also neutralizes acidic

ice TE6/P40D

rainwater and actually raises the
pH of the water to the leval where
the sand layer works best
Laboratory tests of the sysiem
indi¢ate PET can virtually =liminate
nicke!, cadmium, lead and zinc
from storm water for up 1o 10
vears, PET has been shown 1o be
effective even in severe storms.
The system was field rested in
the fall of 1996 to determine if real-
world results mimic the laboratory
results. The researchers must moni-
tor the svstem for several months
to see how well it survives under
the freeze-thaw cycles of winier
and spring, and 1o see how road
salr and other deicing ¢hemicals
affect it. The field testing continues.

(Unitersisy of Cinctamas News, Octobr 1, 1986
SR Chr- Curran - chriv.Curranws edu)
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University of Cincinnati Research News Release Page 1 of 2

University of Cincinnati Environmental Engineers Demonstrate
Effective Method For Reducing Pollution From Highway Runoff

Sept. 29, 1997
Contact: Chris Curran
(513) 556-1806 (O)
chris.curran(@uc.edu

Cincinnati -- Researchers in the University of Cincinnati College of Engineering have shown that a
modified filtration system along interstate highways can prevent heavy metals from polluting nearby
water supplies.

The system, known as a partial exfiltration trench (PET), was designed and built by research
assistant professor John Sansalone as part of his doctoral research in the department of civil and
environmental engineering at UC. The PET replaces the normal sand used in highway storm
drainage systems with an iron oxide coated sand. That makes the sand signficantly more effective at
trapping heavy metals such as cadmium, copper, lead and zinc.

"Polluted water flows in, and clean water flows out," explained Steven Buchberger, associate
professor of environmental engineering and Sansalone's thesis adviser.

Sansalone presented data from a year-long field test during the recent World Congress of the
International Association for Hydraulic Research (IAHR) in San Francisco. A prototype PET system
was installed along a stretch of Interstate 75 near downtown Cincinnati. It is the second busiest
stretch of interstate highway in the state of Ohio.

The effectiveness of the PET system varied for each specific metal, but the overall trapping
efficiencies ranged from 82 to 97 percent. The PET even holds up well during heavy rainstorms. The
system can handle up to one inch of rain per hour. That's when Sansalone discovered a side benefit to
his novel system.

"The PET not only works as a water quality device, but it can act like a water quantity control device
to reduce surface flooding," said Sansalone. That discovery was completely unexpected in the
Cincinnati area where clay soils are common.

Sansalone will continue his research by looking at ways to make the system more economical and
efficient. It took ten tons of coated sand to treat 20 meters of highway during the field test, so
Sansalone must find a consistent and simple method for producing huge quantities of coated sand.

"When we made the prototype, we made more coated sand than has ever been artifically produced on
Earth. It was a real undertaking," said Sansalone.

He will also work on modifying the coating itself to increase its trapping efficiency and lifetime. The
goal is to have a system which can last as long as the typical highway pavement about 15 years. Lab
tests indicated Sansalone's coating could last approximately 40 years. The field tests indicated a
much shorter life expectancy, but one very close to the final project goal.

"Conditions in the field are always more severe than you can simulate in the lab," said Sansalone.
"Based on the results we've seen so far, a 10 to 15 year life is reasonable."
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"Our laboratory work has shown great promise for what we intend to do in the field with this
prototype PET installation. We think the system, by the nature of its design, is cost effective. It is not
anew component for urban highways. It is essentially an upgrade.”

But i1t will take more than one storm to determine how well the PET prototype works in the real
world. The researchers must monitor the system for several months to see how it holds up under the
freeze-thaw cycles of winter and spring and to see how road salt and other de-icing chemicals affect
it.

The research is funded by the Ohio Department of Transportation.
-30-

chris.curran@uc.edu

Research News Releases

Public Relations Home Page

University of Cincinnati Home Page
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University of Cincinnati Engineers Field Test New System
To Trap Heavy Metals in Stormwater Runoff

Contact: Chris Curran
(513) 556-1806 (O)
chris.curran{@uc.edu

Cincinnati -- Researchers in the University of Cincinnati College of Engineering have designed a
new system to trap dangerous pollutants in highway stormwater runoff. The system is being field
tested this fall along the second busiest stretch of interstate in Ohio.

Doctoral candidate John Sansalone developed the new system. Sansalone's adviser is Steven
Buchberger, associate professor in civil and environmental engineering at UC. Sansalone calls the
system "PET" for partial exfiltration trench. It's a modification of the current systems used to
improve drainage under highways, so it's expected to be easy to install and relatively inexpensive.

There are two key components to the system. The first is a bed of oxide-coated sand which attracts
and holds onto heavy metals in the storm runoff. Lab-scale experiments demonstrated the special
sand can dramatically reduce the concentrations of pollutants such as lead, cadmium, copper and
zinc. This component takes care of the dissolved metals.

The second part of the system, a layer of porous pavement concrete block, acts as a giant strainer.
"The system is a very effective trap for solids that are washed off the highway," said Sansalone.
"Solids are stopped right at the surface of the porous pavement. They can accumulate there, and as a
part of routine maintenance, they can be vacuumed back off the surface."

The concrete also neutralizes acidic rainwater and actually raises the pH to the level where the sand
layer works best.

Sansalone has spent the last year testing a laboratory version of the PET system. Experimental
results reported at the Seventh International Conference on Urban Stormwater Drainage in Germany
this month indicate that the system can virtually eliminate nickel, cadmium, lead and zinc from
stormwater runoff for up to ten years. And it doesn't matter how bad the storm is.

"Everything was based on peak flows or the heaviest flows, and we're still getting good results," said
Sansalone.

The PET system is being installed along I-75 in a heavily traveled and industrial section of
Cincinnati. The UC researchers have been trapping rainwater along that stretch of highway for the
last two years to determine exactly what pollutants are present. Those same stormwater samples were
used to test the lab- scale PET system, so the researchers expect the field-scale model will work
effectively and inexpensively.

http://www.uc.edu/www/info-services/runoff.htm 10/17/97
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Even more important than lifespan is the ability to clean or recharge the PET system easily. In the
next phase of the project, Sansalone will try to demonstrate that the trapped metals can be removed
by a simple back-washing. That's important, because if you can't remove the toxic pollutants for
disposal, you wind up with tons and tons of toxic waste.

Lab-scale experiments indicate the back-washing process is feasible. However, field tests are
required to test the procedures on a large-scale operation.

Sansalone's research is funded by the Ohio Department of Transportation and the National Science
Foundation. His presentation in San Francisco was recognized by the IAHR's John F. Kennedy
Award for Hydraulic Research. The award is named for an engineering researcher who specialized in
hydraulics.

-30-
chris.curran@uc.edu
Research News Releases
Public Relations Home Page
University of Cincinnati Home Page
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KriStar Enterprises, Inc, 422 Larkfield Center, Suite 271, Santa Rosa, CA 95403
(800) 579-8819

patent peading

1)  WHAT IS FOSSIL FILTER™?

Fosgsil Filter™ (patent pending) is a trough apparatus, installed in surface water drainage inlets, that incorporates
EPA-approved adsorbents which collect petroleum hydrocarbons and other contaminants while permitting the
undisturbed passage of water. Units are available to fit square, rectangular, round and single-sided (curb-type or
trench drain) inlets and can be used in new or post-construction projects. Foesil Filter™ is a product of KriStar
Enterprises, Inc. of Santa Rosa, California,

2)  HOW DOES FOSSIL FILTER™ WORK?

Regarding the removal of petroleum hydrocarbons, all versions of the Foseil Filtar™ function as follows: As the
surface water flows into the inlet, it passes throughout the Foseil Filter™ where the installed adsorbent material
removes petroleum-based contaminants, The Foeeil Filter™ with Sili Basin has the added capability of removing
"heavy metals”. The Fogeil Rock™ adsorbent material used in Foesll Filker™ removes contaminants from the
water through a process called "adsorption™ (acts like a magnet) rather than "absorption” (acts like a sponge).

3)  WHAT MATERIALS ARE USED IN THE MAKING OF FOSSIL FILTERn?

All Components for the square, rectangular and curb-type models of Fogsll Filter™ are of galvanized steel. The
round units and Foseil Filter™ with Silt Basin are of fiberglass. (See #9 for a discussion on the incorporated
adsorbent media.)

4)  WHAT ARE THE MOST APPROPRIATE USES OF FOSSIL FILTER™?

The use of Foseil Filter™ is most appropriate where motor vehicles' park, are refueled or are serviced.  Customer
and employee parking lots and corporation yards are excellent prospects for the installation of Foseil Filter™,

5)  WILL THE USE OF FOSSIL FILTER™ SATISFY CURRENT FEDERAL EPA
NPDES CRITERIA? CAN FOSSIL FILTER™ BE INCLUDED AS A COMPONENT OF
A COMMUNITY'S SWPPP (STORMWATER POLLUTION PREVENTION
PROGRAM)? '

The federal EPA's NPDES program, designed to control the discharge of poliutants to waters of the United States,
cites a definition of oil/water separator as "A device installed, usually at the entrance to a drain, which removes oil
and grease from water flows entering the drain.” That accurately describes Fogail Filter™. EPA further mandates
the use of BAT (Best Available Technology) while being "economically feasible”. Fogeil Fikerm™ mects that
criteria.

As a device "which removes oil and grease from water flows entering the drain,” the use of Fogeil Filter™ is very
* appropriate for inclusion in SWPPP's as a means of mitigating stormwater runoff poliution.

___IMPORTANT QUESTIONS & ANSWERS _ |
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6)  HOW IS FOSSIL FILTERm™ INSTALLED:
IN A FOUR SIDED-DROP INLET?

There are two oplions for the four-sided inlet: The first is four galvanized comer sections are cut 10 appropriate
length to fit the inside dimensions of the inlet and connected together. The apparatus is then installed either by
hanging the unit on the grate bearing surface or with the use of lag bolts. The filter cartridges (4) are cut (o
length, filled 10 about 3/4 full with Foesil Rock™ (the approved adsorbent material,) and insialied in the Fogsil
Filtes™ {roughs.

The second option is a pre-formed one piece fiberglass Foseil Filter™ with Silt Basin. The unit's trim-to-fit flange
is cut to fit inside the inlet and rest on the grate bearing ledge. The unit's filter cartridge process is as above,

IN A CURB INLET or TRENCH DRAIN?

Straight rail sections are cut 10 the length of the curb or trench drain opening and end caps are installed on both

epds. The apparatus is then installed just below the surface level across the opening using concrete anchor bolts.
The filter cartridge process is as above.

IN A ROUND INLET?

The round units are installed by merely removing the inlet grate and lowering the unit (o where the adjustable
flanges rest on the grate bearing ledge. The lower screen is put in place, the Feesil Rock™ Adsorbent is poured
on top of the bottom screen, and the top screen installed.

T

7). WHEN INSTALLED, WILL THE FOSSIL FILTER™ INHIBIT THE FLOW OF
WATERY

No. Fosegll Filter™ is designed to remove harmful pollutants during initial and low flows ("first flush”), when the
bulk of the surface-accumulated contaminants enter the inlet. Furthernmore, the hydrophobic characteristics of the

installed Foegil Rock® adsorbent allows the water to flow smoothly through the filiee. In the event of very heavy
flows which exceed flow-through capability, the filter's design allows the excess water to flow over the inside edge
of the filter rail, into the overflow bypass area, and then on into the driinage sysiem.

8)  HAS THE FOSSIL FILTER™ BEEN SUBJECTED TO HYDROLOGICAL
TESTING?

Yes. Late May 1995 tests by Sandine Engineering Associates of Santz, Rosa, California showed that installed
Foeell Filter®™ did not impede maximum design flow of the inlet and they would effectively filter in excess of 10
gallons per minute per linear foo! of filter.

9)  WHAT IS THE ADSORBENT? IS IT HAZARDQOUS?

According to the manufacturer's supplier, Foesil Rock®, the PH-attracting adsorbent material, is a natural
material known as Amorphous Alumina Silicate, an inert blend of minerals that contain non-hazardous
ingredients, as defined by the Federal EPA, OSHA (Occupational Health and Safety Administration) and WHO
(World Health Organization). However, if the material is used in a confined area, or if the person replacing the
filter material is allergic to dusi. we recommend using a paper mask to avoid coughing from inhalation of fine
particles. Foegil Rock™ contains no reactive chemicals, is non<arcinogenic, non-biodegradable and non-
leaching, non-toxic, non-flammable and non-injurious to asphalt, cement, carpet, tile, soil, or plant life. (See the
product's Material Safety Data Sheet.) Fosesil Fikter™ with Silt Basin incorporaies a "Heavy Metal Skirt" which is
a polyester subsirate (hat is treated with Zeolite, a product used 10 remove heavy materials from water through an
"jon exchange” process. Once collecied, the metals, etc., will not leach unless exposed to sodium chloride salt, as
used in snow removal. The product is not hazardous in any way because Zeolites are natural products and the
polyester is a synthetic non-woven fabric with no toxicity,
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10) HAVE THE ADSORBENT MATERIALS BEEN TESTED FOR EFFICIENCY?

According o KriStar's supplier, Foesil Rock™ will adsorb approximately 1.92 gallons of liquid contamipate per
cubic foot of adsorbent. Therefore, a typical 24"x24° filter, which contains approximately .56 cubic foot of Fossil
Rosk™, would adsorb approximately 1.08 gallons of liquid contamirant. Regarding the Zeolite/polvester Heavy
Metal Skirt, this is a new application and has not been tested for efficiency, however Zeolites have fong been
proven to be effective in the removal of heavy metals.

11) WHAT ARE THE MAINTENANCE REQUIREMENTS? WHAT IS THE

USEFUL LIFE OF THE INSTALLED ADSORBENT'S?

As with all products subject to the abuses of nature and individuals, the installed Fogell Filter™ requires
inspection on 2 regular basis and all foreign objects (leaves, cans, cigaretie butts, ¢ic.) be removed. The area
around the installations should be swept on a regular basis. The installed Fogsil Rock®™ adsorbent should be
inspected and replaced if the surface of the granules are more than 50% coated with contaminants and/or the unit
has become clogged with silt (see #12). It is recommended that the units be inspected at least three times per year,
Inspections should occur once before the beginning and twice during the rainy season.

The useful life of the installed Foesll Rock™ and heavy Metal Skirt (Silt Basin model only), under normal usage,
is estimated to be about six months. Areas with heavy vehicle traffic may require more frequent changes.

12) WILL THE FOSSIL FILTER~ FUNCTION EFFECTIVELY IN AREAS OF
HEAVY DEBRIS OR SILT?

Yes, however, in such areas, use of a dual stage filter is recommended. The first (upper) stage filter catches the silt
and debris during its fiftering life. If it becomes clogged, the water will flow into the second (lower) slage and be
filtered. If the product is maintained according to EPA's Best Management Practices (BMP) and the manufacture’s
recormmendations (#1 1 above), the Foegll Fiker™ wll function effectively.

13) ARE THERE KNOWN "ACCEPTED" PRODUCTS CURRENTLY ON THE
MARKET THAT FUNCTION AS EFFICIENTLY AS FOSSIL FILTERw™ [N THE

REMOVAL OF CONTAMINANTS FROM WATER RUNOFF? ,

Until the creation of Fogsil Filker®e, the Best Available Technology (BIAT) was underground large capacily
concrele oil/water separators, Compared io Foeseil Fllter™ they are less efficient and more expensive to insiall and
maintain, In addition, they are not swiable for posi-construction (retrofit) instaliation.

14) WHAT I5 THE COST PER INSTALLATION OF FOSSIL ROCK

ADSORBENT OR THE HEAVY METAL SKIRT?

Cme ten pound bag of Foesll Rock™ contains 1.3 cubic feet of adsorbent and costs $23 while one 24"x24" Foesil
FikterD contains about 56 cubic feet of adsorbent. So, it would cost approximatety $12 to replace the adsortent in
one unit. It would cost $25.00 for one heavy meial skirt,
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15) ONCE REMOVED FROM THE FOSSIL FILTERw, IS THE ADSORBENT

CONSIDERED HAZARDOUS MATERIAL? HOW IS IT DISPOSED OF?

Even though Foeeil Rock™ is 3 non-leaching and environmentally friendly substance, once it is cxposed to
contaminants, 1s technically becomes "Used Oil Adsorbent Material® with disposal regulations similar 1o those for
oily rags. Classification and disposal regulations may vary from state to state and even from landfill to landfill.
Therefore, prior to disposal. maintenance personnel should contact their local regulatory agency 10 ensure
compliance with local and state envircnmental regulations.

16) ARE FOSSIL FILTER™ INSTALLERS AVAILABLE? ARE MAINTENANCE

PLANS AVAILABLE?

Yes, on both counts. Fossil Roek™ is sold through KriStar certified distributors who can provide "Full Circle
Service”. They can sell, install, maintain the units and dispose of the used adsorbent,

17) WHAT DOES A TYPICAL MAINTENANCE PLAN INCLUDE? COST?

For & normal installation (low silt, debris and contaminant-count problems), most distributor mainienance plans
include three inspections with the debris being removed, a general clzanup around the area and 3 one time
replacement of the adsorbent. It will normally cost less than $150.00 for the three visit plan per Fosell Filter™
unit, depending on the number of units, distance to travel and so forit.

18) HOW DO I GET MORE INFORMATION ON FOSSIL FILT
PROGRAMSY
Contact KriStar's national office in Santa Rosz, California toll free 1-800)-579-8819,

« AND ITS
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FOSSIL FILTER™
GENERAL SPECIFICATIONS
FOR SILT BASINS™

Scope:

This specification describes a catch basin filtration system that incorporates EPA-
approved adsorbents installed in a drainage inlet to collect petroieumn-based
contaminants while permitting the undisturbed passage of water.

Material Properties: g

L

The trough shall be manufactured from petroleum resistant fiberglass and include an
area to retain silt and debris 8o as not to stop up the drainage system. The filter
screens shall be of stainless steel Type 304. The filter media shall be an adsorbent
material that contains no hazardous ingredients as defined by the U.S. Environmental

Protection Agency (EPA), U.S. Occupational Safety and Health Administration (OSHA),

and the World Health Organization (WHO).
instaliation:

instaliation shall be performed by certified Fossii Filterm installer. A Fossil Filtenm
instatlation Record, to be provided upon installation, shall be kept by the end user.

Maintenance and Disposal:

Maintenance services shall be provided by certified Fossil Filtertm maintenancs
provider. A Fossil Filtertm Maintenance Record, to be provided upon installation, shall
be kept on site by the ena user.

Disposal of exposed filter media shall be in accordance with local reguiatory agency
specifications io ensure compliance with all local and state environmentai legisiation.
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STANDARD
GRATE INLET

FOSSIL FILTER FLANGE RESTS
ON GRATE BEARING LEDGE
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LIMITED WARRANTY
KRISTAR ENTERPRISES, INC.

TO THE EXTENT PERMITTED BY THE LAW OF YOUR JURISDICTION, THIS LIMITED
WARRANTY LIMITS OR EXCLUDES CERTAIN WARRANTIES OR RIGETS GTBERWISE
PROVIDED BY LAW,

KriStar Enterprises, Inc. ("KriStar") herebv warrants its products 10 be free from defects in
material and workmanship for a period of one (1) vear from the daie of original purchase by the person or
entify purchasing KriStar's producis directly from KriStar or from KriStar's authorized representatives or
re-sellers ("Purchaser™). There are no other warranties or representations with respect o the nawure or
guality of KriStar's products. Under no circumstances shall KriStar be liable for incidenial, consequential,
of other or additional damages of any kind or nature whatsoever, including without limitation, shipping
and freight charges, installation and/or removal expenses including labor, interest, attorney fees, or other

costs, whether such claim is based upon principles or theories of contract, warranty, negligence and/or tort
law.

IT IS EXPRESSLY ACREED THAT THIS WARRANTY IS THE EXCLUSIVE AND ONLY
WARRANTY TO PASS WITH KRISTAR'S PRODUCTS. AND THAT THIS WARRANTY 15 IN
LIEJ OF ALL OTHER WARRANTIES, INCLUDING WITHOUT LIMITATION, THOSE OF
FIITRESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY.

In the event such disclaimer of implied warranties is held to be uncnforcesble or otherwise
invalid, or if Purchaser or any third party, including without limitation employees, assigns, invilses,
agents, coniractors, subconfractors, and/or representatives of Purchaser, claim KriStar is liable for
negligence arising from the manufacture of its products, or if for any other reason a claim is made ithat
KriStar has not fully satisfied ils obligations with respect io its products, KriStar's ligbility is limited to an
amount equal 1o two (2) times the original purchase price of KriStar's products proven to be defective,
exclusive of any applicable taxes. Purchaser hereby agrees to indemnify. defend and hold KriStar
harmless in the event any third party brings a claim against KriStar relating to its products,

Any claim for breach of this warranty must be submitied within one year from the date of
original purchase and must be in writing, addressed to President, KriStar Enterprises, Inc., 422 Larkfield
Center, Suite 271, Sania Rosa, CA 95403, Only a corporaie officer (President, Vice President, or
Corporate Secretary) of KriStar shall have the authority to modify this warraniy. and any such

modification must be in writing and signed by the corporate officer, including reference to said officer's
title, io be effective.

If & dispute arises out of or relates o this Limited Warranty, or performance or breach thereof.
KriStar and Purchaser agree first o try in good faith t¢ resolve the dispuie by mediation under the
Commercial Mediation Rules published by the American Arbitration Association before resorling fo
arbitration. Thereafier, any remaining unresolved controversy or claim arising out of or relating 1o this
Limited Warranty, or performance or breach thereof, shall be resolved by binding arbitration in
accordance with the Commercial Arbitration Rules published by the American Asbitration Asscciation,
and shal! be conducted in Santa Rosa, California. The sole Arbitrator shall be a retired or former Judge
familiar with commercial and construction matters. Judgment upon the award rendered by the Arbitrator
may be entered in the Sonoma County court having jurisdiction thereof. '

Purchaser's initials:
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KriStar Enterprises, Inc. the manufacturer of

is proud to announce:

The New One Piece

Drop In" Fogssil Filte

designad {o fit various industry standard precast catch basins

* The new "Drop In" design requires NO special installation equipment
* New easy installation allows YOUR OWN CREW to install

* For the ease of ordering, simply note the manufacturer and model
number of catch basins to be fitted.

@ Please refer fo the Fassll Filher® specifier chart ©

¥ May now be purchased directly from the Manufacturer

For odd sized or shaped inlets
The original Fosgil Filter
will continue to be available

For the installation of The original Fossil Fifters
KriStar Enterprises, can recommend a cerified installation company in your area .

Call KriStar Enterprises, inc., (800) 579-8819, for prices and availability
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FOSSIL FILTER™ CATCH BASIN
(Model FB-24)

.

PATENT PENDING

. s,

Grate Frame
Galvanized Steel
SRR SUREE

S ///(
AN

1

Steel Anchor
%" x 3)

L
High Flow
{Bypass)

-

1
J

L—— Low Flow
{Filtered)

L

C e
PLAN VIEW

{Shown without grate)

/ Grate
Grate Locking /

BOIt (2) e

Filter Trough &
Catch Basin
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Stainless Sieel
Screen Frame

Stainless Steel

\\ / Screen
1

-
/
-~

—— Inner Wall
Screen Supporis

High Flow

{(Bypass)

Low Flow
{Filtered)

"5 (wiin.)
i

~ \ Filter Medium

_ ! (Fossit Rock™)
1 Optional Sump
‘ " {see note 9)
4 . I
SECTION VIEW

Removable Filter
Medium Retainer Screen

Concrele
Min. 8" Deep

(Catch Basin/Filter Body)

NOTES:

1. Catch Basir/Filter body shall be one
piece consiruction molded from fiberglass
which meets or exceeds P§15-689.

2. Graie and frame shall be fabricated steel
galvanized in accordance with ASTM A123.

3. Grate shall have maximum spacing of
1/2" between bearing bars in accordance
with ADA requirements and shall be
secured with locking bolis.

4. Grate shafl be designed for H20 wheel
foading.

- 5. Filler screen and screen {rame shall bs
stainless steel (type 304). All screens shall
be 8 mesh.

6. Catch Basin may be specified with single
or multiple outlet pipes (3, 4, or 6" dia.).

7. Filier mediumn shall be Fossil Rock™,
installed and maintained in accordance
with manufacturer recommendations.

8. A minimumn cover of 5" is required over
cutlei pipe(s).

9. Catch Basin may be specified without
sump area.
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DIMENSION

DETAIL

FWCE

FOSSIL PILTER oy

FILTER CAZTRIBCR
TOP SCZEEM N\

FILTER CARTRIDCT
BOTTOR SCHEDY

CROSS SECTION OF FOSSIL FILTER= WITH FLANGE

STl
@ edew Leatrmpraes SAED

STANDARD

GRATE INLET

FOSSIL FILTER FLANGE RESTS
ON GRATE BEARING LEDGE

[
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FOSSLEILTER  ove

STANDARD GRATE INLET

|
]

i AN
\

N FOSSIL FILTER™

A&B: INSIDE DIMENSION OF IMLET
C&bD: FOSSIL RLTER OVERALOW AREA

€ BT, o
e GEmepEITs OB

TYPICAL
CURB INLET

- DUAL STAGE FILTER SHOWN

= THIS INSTALLATION REQUIRES A FOSSIL FILTER WITHOUT
FLANGE ATTACKED TO INSIDE WALL OF INLET WTTH CONCRETE
AMCHORS {2 MIN.)
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TYPICAL

THIS IRSTALLATIOR REQUIRES A FOSSIL FILTER WITHOUT THE FLANGE T0

TRENCH DRAIN INLET

ALLOW THE FILTER TO BE LOWERED 7O CATCH THE TRENCH DRAIN.
ATTACH TO INSIDE WALL WITH CORCRETE ANCHORS.

T Pl
@ vl Gamopress YU

STANDARD

STORM DRAIN OUTLET

FLARED END SECTION

THIS INSTALLATION YO BE USED AS & METHOD OF CATCHING #NY
REMAINING POLLUTANTS PRIOR T0O FLOWING INTO STREAM.
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CURB/GUTTER GRATE INLET
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FOSSIL T

ADJUSTABLE
FLANGE EXTENSION

rereemenee ADJUSTABLE FLANGE
EXTEMSION

@

-ﬂe

FOSSIL FILTER

""“Wmmnmmﬁ

RIVET 10 £OSSIL ALTER —
AT PROPER HEIGHT

THE ADJUSTABLE FLANGE EXTENSION, WHEN ATTACHED TO THE
FOSSIL FILTER WITHOUT FLANGE, INCREASES THE RESTING
DEPTH OF THE FOSSIL FILTER WITHIN THE DRAINAGE INLET.
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FOSSILFLTER  comunow  FOSSILEILTER oo

PROCESS DETAIL FILL HEIGHT DETAIL

1 FLOWS ) -
FOSSIL FILTER™

FOSSIL FILTER™

TOP SCREEN

FOSSIL ROCK™
FLOATS TO ALLOW
FOR MIGRATION
OF FINES (SILTS)

FOSSIL ROCK™

FOSSIL ROCK™ ABSORBENT MATERIAL SHOULD REST
APPROXIMATELY 1 1/2" BELOW TOP SCREEN WHEN PROPERLY

s I FILLED FOR MAXIMUM EFFECTIVENESS. DO NOT OVERFILL.
A e | oga
D etney Setegeines G180

WALL
MOUNTING DETAIL

DRAIN MLET GRATE —
DRAIN BLET FRAME \
. RN @
S T 1
. v A
ST 7
N 4
N /"/
M
v ‘ ' IOa;)
. 7 N DL HOLE I COMCRETE WALL
oo L 10 AccET BpaAREON AHCHOR

" 3/8° X 2° 85 BOLY

DRI HOLE I FOSST £ PERS
RAL FOR MOUNTING 10 WALL
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STEP 1:

STEP 2:

!

# Fr Standard and Curb Inlets

NSTALIATION GUIDELINES

STANDARD GRATE INLET

Remove inlet grating.

Set Fossii Filters into drain inlet, resting flange on grate bearing surface. *

* For drain inket sides without grate bearing surface, pre-fabricated units without flange are available. Follow
Step 3 of Curb Opening Inlet for installation instructions.

CURB OPENING INLET

STEP 1:  Measure width of curb opening inlet and cut rail section to appropriate length.

STEP 2:  Install two rail section end caps (right and left sides) by drilling two 1/8" holes through pre-dnlied
holes in each end cap and securing with pop-rivets.

STEP 3:  Drill three or more boles (depending on inlet size) in the inside wall of the curb opening inlet 10
accommodate expansion anchors (3/8" x 2" SS bolts). Drill matching holes in Fossi/ Filter== rail
section and secure the assembled Fossil Filteres trough apparatus to the inside wall with bolis (see
attached Wall Mounting Detail).

FOSSIL FILTER™ FILTER CARTRIDGE ASSEMBLY

STEP 1: Measure inside dimension of insialled Fossil Filtertm trough area and cut filter cariridge to lengih,
allowing 1/4” on each side for end caps.

STEP 2:  Cui both top and bottom filter cariridge screens 1o maich length of filter cartridge. Set botiom screen
into filter cartridge and secure to bottom using stainless steel wire ties.

STEP 3:  Shde top screen into top flange of filter cartridge and install one end cap by drilling two 1/8” holes
through pre-drilled holes in the end cap and securing with pop-rivets.

STEP 4: Set the filter cartridge on end and fill the cartridge with Fossif Rock> absorbent maierial through the
open end. The absorbeni material should rest within 1 1/2" of the top screen when the filter cartridge
is horizontal. Do mof overfill,

d €/60-G2G-20L
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BACKGROUND

When installed in a drainage system (per KriStar instructions and specifications), Fossil Filter™ is an
effective tool in the efforts to reduce pollution of lakes, rivers, streams and oceans caused by contaminants
borne in stormwater runoff.

Within the United States, the federal Environmental Protection Agency (EPA) has mandated that states and
cities take action to curtail pollution from stormwater runoff. The EPA cites Best Available Technology
(BAT) criteria for states and cities to use. Fossil Filter™ meets that BAT criteria.

NEED FOR AN EFFECTIVE MAINTENANCE PROG

Once installed, the Fossil Filter™ becomes subject to the provisions of the EPA's Best Management
Practices (BMP) dictates. According to the EPA, BMP includes the development of a plan to prevent
pollution from stormwater runoff. A natural component of that plan is the establishment of an overall
maintenance program. [n the absence of an established maintenance program, KriStar Enterprises cannot
guarantee the effectiveness of the Fossil Filter™ .

An effective maintenance program, where Fossil Filter™ is installed, includes the following key components:

£, INSTALLATION RECORD
At the time of installation, both the installer and owner musi complete and sign the Fossil Filter™ Iustallation
Pecord (see Example A). The white copy is to remain on file with the owner, the yellow copy must be faxed or
mailed to KriStar Enterprises, and the pink copy is to be retained by the installer.

D. MAINTENANCE RECORD
At the time of the installation, the insialler and/or owner must complete the top portion of the Fossil Filter™
Maintenance Record (see Example B). This record is to remain on file with the owner in the owners manual
so that he may accurately document the maintenance provided

To ensure compliance with EPA mandates, it is the responsibility of the owner 1o establish, sustain, and record

the performance of a regular maintenance program. Again, in the absence of an established maintenance
program, KriStar Enterprises cannot guarantee the effectiveness of the Fossil Filier™ .

9T d €/60-G2G-/L0L AU ARASLAM YSHITT L6-21-des



Maintenance Guidelines
Page Two

3. REGULAR SWEEPING

The surface subject to runoff should be swept regularly during dry periods to remove contaminated din, sili,
and foose debris.

4, REGULAR INSPECTIONS
The Fossil Filter™ filter cartridge should be visually inspected on a regular basis as follows:
a) For areas with a definite rainy season, filter cartridges should be inspecied prior 10 and just afier the rainy
S£AON.
b) For areas subject 1o year-round rainfall, filter cartridges should be inspected on a recurnng basis, but no
less than every six months.

¢) For areas with winter snow and summer rain, filter cartridges should be inspected prior to and just afier the
SNOW SE4son.

5. CONDUCT OF THE VISUAL INSPECTION
a) The inlet grate is removed and set aside.

b} The instalied fiiter cartridge(s) must be lifted from the trough, one of the end caps removed, and the
adsorbent inspected.

As you lift the filter cartridge from the trough and remove an end cap, look for any silt and/or debris resting
just under the top screen on top of the adsorbent material. If the adsorbent granules are more than one-haif
coated with a black substance, the filter cartridge should be refilled with clean adsorbent material (for

replacement, sec step 8 below). The end cap is then replaced, the filter cartridge set back into the trough, and
the inlet graie replaced.

8. REPLACEMERNYT OF THE INSTALLED ADSORBENT
MATERIAL ’

* Note: The person replacing the adsorbent material should move away from the inlel so as to avoid spilling
the contaminated material into the drainage system.

The filter cartridge end cap is removed and the contaminated material dumped from the cartridge into a
disposal bag or bin. A sufficient amount of clean adsorbent material is then poured into the filter cartridge io
a level within 1 1/2" of the top screen when the cartridge is horizontal, Do nof overfiil.

7. DISPOSAL OF THE USED ADSORBENT
Fossil Rock™ is designed 10 absorb petroleum-based polivtants. Because it has been proven to be & non-
leaching product, the used adsorbent material may be iaken to a local landfill. However, disposal regulations
vary by area, Therefore, we recommend that Fessi! Filter™ maintenance companies contact their local
regulatory agency prior 1o disposal to ensure compliance with local and state environmental legislation.

8. REPLENISHMENT OF ADSORBENT MATERIAL SUPPLY
A sufficient amount of Fossil Rock™ adsorbent material should be kept on hand to replace the amount of
installed adsorbent plus an additional amouni to be used in case of oil spills. To reorder Fossil Rock™
adsorbent material, contact KriStar Enterprises at (800) 579-8819.

At this time, Fossil Rock™ adsorbent material is the only tested and approved adsorbent material for use in the
Fossil Filier™ product. KriStar Enterprises cannot verify a similar level of effectiveness with the use of other
adsorbeats.

If you have any questions about the Feossil Filter™ product or the Fossi! Rock™ adsorbent material, please call
KriStar Enterprises at (800) 579-8819, or the Fossi/ Fiter™ Representative in your area.

BRABIT AR DOC
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FOSSIL FILTER™
GENERAL SPECIFICATIONS
FOR STANDARD UNITS

Scope:

This specification describes a catch basin filtration system that incorporaies EPA-
approved adsorbents installed in a drainage inlet to collect pefroleum-based
contaminants while permitting the undisturbed passage of water.

Material Properties:

The trough and filter cartridge shall be manufactured from 16 gauge, galvanized sheet
metal. The filter media shall be an adsorbent material that contains no hazardous
ingredients as defined by the U.S. Environmental Protection Agency (EPA), U.S.
Occupational Safety and Health Administration (OSHA), and the World Health
Organization (WHQO).

Installation:

Instaliation shall be performed by certified Fossil Filtertm installer. A Fossil Filtertm
installation Record, to be provided upon installation, shall be kept by the end user.

Maintenance and Disposal;
Maintenance services shall be provided by certified Fossil Filter™ maintenance
orovider. A Fossil Filternm Maintenance Record, to be provided upon instaliation, shall

be kept on site by the end user.

Disposal of filter media shall be in accordance with |ocal regulatory agency D
specifications to ensure compliance with all local and state environmental legisiation.

GENSPEC.DOC
OKrStar Enterprises, [sc., 177427
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Sili Basin -~

S.S. Screen
Relainer Clips

Top Flange

\

Filter Medium

Y

Overfiow

Top Screen Heavy Metal Filter Skirt

Bofiom Screen

NOTES:

1. Filter body shall be of fiberglass manufaciured to meet or exceed
PS 15-69.
2. Top Flange shall be galvanized steel {16 gauge) cut or trimmed as
required fo fil below the grate of drainage infet
3. Top and bottom screens and screen retainer clips shall be stainless
steel {Type 304).
4. Heavy meial fiter skirt material shall be treated i retain heavy metals.
5. For manufaciurer waanty purposes:
a. Filter medium shall be Fossll Rocke
b. Fossll Filter™ shall be installed by manufacturer-certified instalier.
¢. Refer to Manufacturer's recommiendations for maintenance program,

DIMENSION CHART

PATENT PENNMNG
61 °d

O KriSter Faternrioas 0/1 /0«

€ELB60-G25-£L04

MODEL

A 8 ¢ v E F G H
NO

5B-24 227 | 22 | 28° | 26" | © & 17y el

58-30 29° ) 29" 32" | 32 | & & | 1F | 2%

SB-2436 | 22° | 35 | 2687 | ag° & & 119 | 207

MODEL SB-24: For 24"x24” 1.D. Orop infet
MODEL SB-30: For 30"x30° 1.0, Drop inlet
MODEL SB-2436:  For 24"x36" 1.0, Drop inlet

NOTE: Top Flanges that enable this product 1o be installed in larger
and/or nonstandard drainage inlets are available.

FOSSIL FILTER™ WITH SILT BASIN

KriStar Enterprises, inc., Santa Rosa, CA (800) 579-8819
U3 ABISLAM VBPIII Z6-cI-dos
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S.S. Screen
Relainer Clips

O

L

Top Flange ~_

Overtlow
Bypass

Filter Medium

(] NI

PATENT PENNING
c " d

© KriStar Enterneicas 071 /04
c/60-G2S-/0/1

Top Screen

Bottom Screen

NOTES:

1. Filter body shall be of fiberglass manufaciured fo meet or exceed
PS 15-69.

2. Top Flange shall be gatvanized sieel {16 gauge) cut of trimmed as
required to fit below the grate of drainage inlet.

3. Top and bottormn screens and screen retainer clips shall be stainless
steel (Type 304},

4. For manufacturer warranty purposes:
a. Filter medium shall be Fossl! Rock
b. Fossil Filter™ shall be installed by manuiacturer-ceriified installer.
¢. Refer to Manufaciurer's recommendations for mainienance program.

DIMENSION CHART
MODEL A 5 e o .
NO
RF20 200 | ¥ 1 &° 4
RF24 23 | o8 13° &’ g’

NOTE: Top Flanges that enable this product fo be installed in larger
and’or nonstandard drainage inlets are available.

FOSSIL FILTER™ROUND

KriStar Enterprises, Inc., Santa Rosa. CA {800) 579-8819
THUT ABASLAN YEPITT Z6-2T1-dosg
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Joanne McLaughlin, 08:14 AM 1/27/199, Responses to my inquiry

Return-Path: <mail@lava.net>

X-Sender: dashiell@pop.lava.net

Date: Tue, 27 Jan 1998 08:14:59 -1000

To: dashiell@lava.net

From: Joanne Mclaughiin <joannemc@tec.nh.us> (by way of "Eugene P. Dashiell” <mail@lava.net>)
Subject: Responses o my inquiry

On Thursday, January 22, 1998 | wrote:

I am looking for obiective, third-party data that compares the sediment and
oil removal rates from stormwater runoff for conventional catch basins vs.
the new technologies that are available (elg., Vortex).=20

A local environmental planner tells me that there are some local municipal
engineers who are not convinced by manufacturers’ data that the new systems
are more effective than conventional systems (e.g., catch basins with sumps,
or two-chamber catch basins where sediments drop out in the first and there

is an oil sock to collect oils in the second chamber).

Does this kind of data exist and where? Also, what other convincing
information is available other than that re-enirainment and resuspension of
sediments will oceur in conventional systems with each successive storm?

The following is a summary of responses. Thanks to all for your help.

Joanne Mclaughlin
MH Coastal Program

From: Wayne Jenkins <wjenkins@dg100.mde.state. md.us>
Joanne,

Here in Maryland we are dealing with many of the same issues that you bring

up here. One person who is fairly knowiedgeable about these packaged BMPs is
Stu Comstock who is an engineer in my dept, the Maryland Dept of the Env.
Call him at 410-631-3578 and he may be abie to help.

From: Michael Barrelt <mbarett@mail. utexas.edu>

The City of Austin has collected data on convention catch basins with sumps
and traps and found essentially no poliutant removal. For details call

Roger Glick 512-499-209€. Don't know of any objective monitoring
proprietary devices. =20

Michael Barrett, PhD, P.E. Phone 512-471-0935

Center for Research in Water Resources Fax 512-471-0072
PRC Building 119

The University of Texas at Austin

Austin, TX 78712

From: Eric Winkler <winkler@ecs.umass.edu>

The Massachusetts Sirategic Environtechnology Partnership is currently
developing verification reporis for several technologies in the category you
are interested in. | personally have performed fwo evaluations, (StormTreat
and StormCeptor) and am in process on Vortechnics and HIL Downstream

Printed for “"Eugene P. Dashiell” <dashiell@lava.net>



Joanne McLaughlin, 08:14 AM 1/27/199, Responses to my inquiry

Defender. You can get a hold of these reviews through the Massachusetts =
Executive Office of Environmental Affairs (Paul Richard 617-727-9800 Exi= -
449).

Eric Winkler, Ph.D.

Strategic Environtechnology Partnership
University of Massachusetis at Amherst
413-545-2853

From: Andrew J. Reese <ajreese@oees.com

The city of Seattie did a study on catch basin inserts - contact them for=
infor

Andy Reese=20
Ogden Environmental

>From Ed Molash <MOLASHE@wsdot.wa.gov>

This is premature, but WSDOT will monitor stormceptor and vortechs over the
next 2 years to evaluate removal efficiencies for a variety of

constituents, including TPH. We also have doubts about product vendor's

data. We'll release our data after we analyze a stattisticdally significant

number of samples. General info on WSDOT's experimental BMP and stormwater
monitoring plan can be found within our NPDES stormwater management plan,
which can be located and downloaded at:

http://www wsdot.wa.gov/eesc/evvironmental/WSManuals.htm

Ed Molash
WSDOT - Water Quality Engineer
360-705-7507

From: Gordon England <gengland@mindspring.com>

We have been experimenting with various devices, booms, etc. for several
years and have several conclusions. Booms or pads of oil absorbant
material do grab hydrocarbons. 1If they stay wet in inlets a heavy bacteria
grows on them reducing their effectiveness..in dry inlets they tend to get
covered with dirt which also hurts them. We tried to send them to labs for
analysis but they are also made of hydrocarbons and the labs could not tel
us much. =20
More imporiantly, we concluded that for most land uses the oil Ipadings
were very minimal and it was not cost effective to remove small amounts of
hydrocarbons. When hydrocarbons reach the rivers they evaporate and
oxidize fairly rapidly so these pollutants are very low on our priority
list. Of course in industrial or comimercial uses with automotive repairs
or parking lots you will find concentrated loadings meriting BMP's.
Qil water separators will work but they cannot take large flows do to their
separator plates. And they are expensive. The best product we have found
are fiberglass inlet inserts that trap oils effectively. They are only a
few hundred $ and drop into existing inlets. These are made by Suniree
Isies in Cape Caneveral, Florida-407-639-0444. =20

Good luck

Gordon England

Brevard County

Printed for “Eugene P. Dashiell” <dashieli@lava.net> 2 -



Joanne McLaughiin, 08:14 AWM 1/27/199, Responses to my inquiry

| Stormwater Utility

] From: Mark and Diane <dmdbmdb@carisbadnm.com>
After completing a study of structural best management practices for a site
which precluded the use of any land intensive solution, 1 found that only
five out of nine of the BMP's evaluated had third party evaluation of
polutant removal efficiencies. Some are exhaustive and others are
marginal. They are Bioretention, CSF=AB, Fossil Filter TM, StormCeptor=AB,=

and

StormTreatTM. The contacts for the technologies evaluated in the report are
listed below.

BaySaver TM =09

BaySaver, Inc.
1010 Deer Hollow Drive, Suite 111
Wit. Airy, MD 21771

Bioretention =09
Biohabitats Incorporated

15 West Aylesbury Road
Timonium, MD 21093

CSF=AB =09
Storm water Management

2035 N.E. Colurnbia Bivd.

Portiand, OR 97211

Downstream Defender TM =09
H.I.L. Technologies

94 Hutchins Drive

Portland, ME 04102

Enviro-Drain=AB Filters=09
Enviro-Drain

13226 97th Avenue, NE, C208
Kirkland, WA 88034.

Fossil Filter TM =08

KriStar Enterprises, Inc.

422 Larkfield Center, Suite 271
Santa Rosa, CA 85403

Stormceptor=AB =09
Stormceptor Corporation
600 [efferson Plaza

Suite 304

Rockville, MD 20852

StormTreat Systems TM =09
StormTreat Systems, Inc.

90 Route 8A, Sextant hill Unit 1
Sandwich, MA 02563

Vortechs TM =09
Vortechnics, Inc.
41 Evergreen Dr.

Mark Hausner
(301) 829-6119

J. Keith Bowers
(301) 337-3659

Felon Wilson, P.E.
1-800-548-4667

John Bolata
1-800-848-2706

Jim Hutter
206-820-1953

Doug Allard
1-800 579-8818

Vincent Berg, P.E.
1-800-762-4703

Mark Neilson
{508) 833-1033

Francis Tighe

Printed for "Eugene P. Dashiell” <dashieli@lava.net>



Joanne McLaughiin, 08:14 AM 1/27/199, Responses to my inquiry

Portland, ME 04103 (207) 878-3662

Regarding your search on conventional systems, caution should be exercised
on the ability of these systems {o retain pollutants during significant

storm evenis. Many of the new technologies incorporate strategies tc avoid
resuspension. The contacts above may offer a starting point for research on
conventional systems, but it is best to sample other sources as weli. Try
EPA's web site. | have found it useful on a variety of subjects.

Good tuck on your search,

Mark Bremer, P.E.
Civil Engineer
National Park Service
Carlsbad, NM

Peace,
Mark

Printed for "Eugene P. Dashiell” <dashieli@lava.net>
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i REMEDIAL SOLUTIONS, INC. Phone: (423) 870-8888  Fax: (423) 870-1005 e Toll Free: (888) 344-9044

1

One Northgate Park e Suite 406 = Chattanooga, Tennessee 37415

,,\ P 3‘
1 February 13, 1998

Eugene P. Dashiell

Environmental Plans and Assessments
1314 South King Street

Suite 951

Honolulu, Hawaii 96874

Dear Mr. Dashiell:

Thank you for your inquiry about the AguaShield™ Filtration System. Enclosed is a Qualification
Statement for the technology which provides detailed information about the three models that
Remedial Solutions, inc. (RemSol) offers to meet site specific needs.

The AguaShield™ technology complies with the seven guiding principles for an
Environmentally Preferable Product according to Executive Order 12873, Section 503
and Section 6002 of the Resource Conservation and Recovery Act for buying recycled products.
The AguaShield™ is made from recycied materials and uses a filter media composed of 100%
recovered materials that would otherwise be placed in a landfill.

RemSol is pleased to offer the AquaShield™ technology as an affordable means of poliution
prevention for stormwater and wastewater discharges. The performance is backed by our
limited warranty that is included in our service agreement. It is accepted as a Best
Management Practice (BMP) by the city of Chattanooga which is recognized by the Center of
Excellence, Environmental Best Manufacturing Practices Program as a leader in environmental
compliance for nonpoint source pollution prevention and stormwater management.

will contact you soon to answer any additional guestions you may have about the AguaShield™.
In the meantime, | have included order forms for your information and use. The surface drain
model form includes subsurface measurements that are important considerations for properly
sizing your unit. The convergence flow model form also identifies critical information RemSoi
needs to meet your site specific needs. The mobile unit is sized and priced according to the
anticipated maximum flow requirements on a case by case basis.

Again, thank you for your interest in the AquaShield™ Filtration system. { look forwarg to
speaking with you soon.

Sincerely,

Presidentl/



AquaShield™ Filtration System Technology

QUALIFICATION STATEMENT

The AquaShield™ Filtration System technology is a highly effective means
of pollution prevention for Nonpoint Source Pollution (NSP). The systems
protect the waters of the Community and State by removing pollutants
from stormwater runoff and wastewater discharges. Contaminated water
enters the system and the contaminants of concern are extracted in a
unique multi-stage filter process using a patented media made of 100%
recovered materials. The AquaShield™ Filtration Systems have proven to
be up to 100% effective in the removal of contaminants through
independent testing by a certified labeoratory.

Remedial Solutions, Inc. (RemSol) developed, manufactures, sells and
services the AquaShield™ Filtration Systems. The purpose of the systems
is to provide the users an econamical and effective means of pollution
prevention for compliance with NSP, stormwater and wastewater
discharge requirements. AquaShield™ Filtration System technology is
approved as a “Best Management Practice” (BMP) when the systems are
properly maintained.

This Statement provides information demonstrating that the AquaShield™
complies with the seven guiding principles for an Environmentally
Preferable Product according to Executive Order 12873, Section 503 and
section 6002 of the Resource Conservation and Recovery Act.

A patent is pending on the AquaShield™ technology which offers three
models to meet variable site-specific conditions. The first model, as
shown on our company brochure, is adaptable to most any size or shape of
existing or new surface drainage opening and is simple to install. This
model is excellent for compliance with stormwater and wastewater
discharge requirements and is easy to service. The second model is
designed for heavy flow conditions at the convergence of several surface
inlets. This model is also simple to maintain and requires some light
construction for installation. The third mode!l is a mobile treatment unit
that can filter large volumes of water from excavation sites, secondary
containment dikes, emergency response conditions and remote areas.

|
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AquaShield™ Filtration Systems
QUALIFICATION STATEMENT
January 14, 1998

General Operation Description

The process by which the AquaShield™ Filtration Systems operate is
simple. There are no moving parts in any of the three models. The units
are typically constructed of stainless steel to withstand harsh conditions
and provide long term service. A routine maintenance program is
established for each unit based on the volume or load of the contaminants
of concern, the frequency of releases of contaminants at the facility or
location, and the nature of the surface being drained or the area where the
water is being removed.

Each of the three models operate basically in the same manner. A
simplified process flow diagram is included with this document as Figure
1. The flow of the incoming wastewater begins the process of the
filtration. The wastewater flows by gravity (or can be pumped into the

- mobile unit) into the primary sediment removal stage to capture and

extract unwanted debris and suspended solids. The wastewater then
moves through a series of filters composed of a patented media made of
100% reclaimed materials. The filter media is hydrophobic and captures
the contaminants of concern while allowing the water to continue to pass
through the filtration process. The filter media is licensed as an oil spill
cleanup agent (OSCA) by the California State Water Resources Control
Board. Typically, there are at least two of these filter stages in the
surface drainage opening model (SD-100) while the heavy duty
convergence flow model (CF-200) has several filter stages. A polishing
filter stage is normally used prior to discharge of the treated water.
Sampling ports are included to ensure regulatory compliance and that the
efficiency of the system is maintained.

Typically, the highest concentrations of contaminants are present in the
initial flow of stormwater runoff and wastewater discharges. For
example, during a qualified stormwater sampling event, samples of the
discharge water are obtained during the first hour of the rainfall event.
Special emphasis is given to the “first flush” of runoff water in the
sampling procedures because of the increased amount of pollutants at that
time. As the rainfall event continues, the concentrations of contaminants



AquaShield™ Filtration Systems
QUALIFICATION STATEMENT
January 14, 1998

often decrease for nonpoint sources.

The filter media does not allow the captured contaminants to be released
once absorbed into the material. This is a unique quality of the
AquaShield™ Filtration Systems which allows superior performance in
extreme conditions. The technology involves the treatment by filtration
and recycling of water and aqueous wastes including but not limited to the
following:
wastewater, stormwater, free-phased organics, petroleum spills,
nonpoint source discharge water, vehicle washdown waste water,
wastewater from secondary containment dikes, excavation and
construction sites, underground storage tank removals, emergency
response conditions, remote wash down areas, and captured water at
stream crossings for timber cutting sites.

Descriptions of the AquaShield™ for surface drainage openings and for
heavy duty convergence flow conditions are provided below. These
systems are compatible as fixed treatment technology of the
wastestreams identified above. A description of the mobile treatment
model is included in a separate document.

A ield™ Fil i m: SD-1

The AquaShield™ for surface drain catch basins (SD-100) is made of
stainless steel because of its superior ability to withstand harsh
conditions that are encountered where various chemicals could degrade
other possible construction materials. Qur system is compatible with
most any size or shape catch basin to allow ease of use in variable site
conditions. The SD-100 can be installed in surface openings of
stormwater dry wells or leaching pools designed as detention basins. An
adaptor directs the water entering the catch basin into the filtration
system without restricting the normal surface flow. The filter stages can
be added or removed from the system depending on the specific needs of
the site and the size of the basin. A sampling tray is included with most
systems for compliance purposes. A standard stormwater or surface
water sampling device can be used to obtain representative samples after

|



AquaShield™ Filtration Systems
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filtration has occurred.

The cost for a typical SD-100 system and a one year supply of filter media
is shown below. This example is designed for maximum flow through a
normal 2 ft. x 2 ft. storm drain and can remove up to 16 gallons of
petroleum hydrocarbons before changing filters.

CONSTRUCTION | FILTRATION | PRICE |QUANTITY AMOUNT
Stainless steel (#304) i 3-stage l $1,550.00 i $1,550.00
MAINTENANCE | FREQUENCY | | }
#1 filter | Bi-Monthly ' $45.00/ea | 6 $270.00
#2 filter ' Quarterly | $45.00/ea E 4 | $180.00
#3 (polishing) filter . Semi-annual ;| $20.00/ea : 2 | $40.00
Sample Tray ’ N/A ! N/C ? 1 l N/C

The filter replacement schedule is highly dependent on factors such as the
volume of the contaminants of concern, the frequency of spills at a
facility, and the physical nature of the surface being drained. This typical
system assumes that the potential for contamination is low to moderate
as might be encountered in a frequently used parking lot.

To compare to past practices, the AquaShield™ system priced above costs
81% less than a system that requires higher installation costs and
maintenance. For example, a typical 1,000 gallon oil water separator
equipped with an electronic alarm system will cost more than $8,224.00
plus the installation, plumbing and electrical costs. Also, this size oil
water separator will generally accommodate a 100 gpm flow rate and
requires routine removal of the accumulated oil and sediments by a waste
oil company at an additional charge. Furthermore, an oil water separator
can release the accumulated contaminants as a result of unexpected large
volumes of water flowing through the system if proper maintenance has
not occurred. The AgquaShield™ priced above is designed to manage
approximately 280 gpm through an existing catch basin and has proven

7
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that it does not release the extracted contaminants even in severe
circumstances when the filters need replacing.

AguaShieid™ Filtration m: CF-200

The heavy duty convergence flow model (CF-200) operates in a manner as
provided in the general description above. The AquaShield™ CF-200 is
capable of accommodating the flow from several surface drains connected
to a single discharge point. The CF-200 is installed down stream of the
convergence of the surface drains and connects to the existing drain
piping. Installation is as simple as for a normal pre-cast concrete catch
‘basin structure with a manway opening at the surface.

The AquaShield™ CF-200 provides an increased filtering capacity during
normal flow for greater contaminant removal. Multiple filter stages and
channels control the flow pattern of water to maximize the treatment.
The CF-200 is equipped with overflow areas to allow continued water
travel and not cause flooding or backup on the surface during periods of
prolonged and increased drainage. The filter stages and sediment
retention are easily serviced from the ground level.

The average cost for a typical 6 ft. x 6 ft. unit is $8,500.00 plus
installation and maintenance. Because of the increased filtering capacity
and large sediment retention, the normal maintenance is approximately
$380.00 per year where the poliution load is low to moderate. This
typical AquaShield™ CF-200 model can remove more than 60 gallons of
petroleum hydrocarbons and retain approximately .40yd3 of sediment.
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ANALYTICAL DATA AND OTHER INFQRMATION

An independent test of the AquaShield™ system has been conducted by a
certified laboratory to demonstrate the effectiveness of the system under
intense field conditions. The reports from Analytical Industrial Research
Laboratories, Inc. in Chattanooga, Tennessee are included with this
document. Three sets of data have been produced during the course of the
test. The test location is a convenience store and truck stop facility along
Interstate 24 approaéhing Chattanooga. The AquaShield™ is in a typical
catch basin near the diesel fueling island which collects stormwater
runoff and the wash down water from the surrounding 13,000 ft2 area.
Details of the testing procedures and site specific information are
included in the laboratory’s performance test report.

The first set of laboratory data, sample date September 4, 1997, shows
the analytical results for normal stormwater discharge parameters in
milligrams per liter for the “incoming water” and the “outgoing water”
from the AquaShield™. The first set of data from September 4, 1997,
shows a significant reductions in the levels of TSS (75.5%), Oil & Grease
(98.1%), Barium (88.6%), Chromium (95.+%), and Lead (85.2%). There is
also a notable reduction in BOD (85.1%) and COD (21.1%) levels with only
minor changes in pH, Air and Water temperature. The levels of Ammonia
(as N) and TKN were reduced 76.6% and 81.1%, respectively.

The second sampling event on October 3, 1997 followed approximately
nine inches of rainfall in September and two surface spills which totalled
more than 20 gallons of diesel fuel (in addition to the normal activities at
a truck stop). The filters were not replaced before the second test
samples were taken. As in the first test, there are significant reductions
in the levels of Oil & Grease (97.9%) and Chromium (95+%). There is also
notable reductions in BOD (57.5%), COD (62.3%), Ammonia (77.4%), TKN
(80.9%), Barium (64.4%) and TSS (16.2%). Air temperature, Water
temperature and pH remained constant during the testing event. It is clear
that the removal of the pollutants continues even in severe circumstances
when the filters need replacing.
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The third set of test data on October 13, 1997 shows lower
concentrations of contaminants for the incoming water and continued
removal of pollution after the AquaShield™ Filtration System. The unit
was serviced and new filter media installed before this sampling event.
There was no rainfall recorded between October 3 and 13, 1997. As
before, there are reductions in the levels of Qil & Grease (49.2%) and TSS
(76.0%). There is also significant reductions in BOD (56.8%), COD (63.5%),
Ammonia (75.0%), TKN (80.0%), Barium (55.0%) and Lead (44.3%). Air
temperature, Water temperature and pH remained relatively constant
during the testing event. There continues to be a reduction of all incoming
contaminants in conditions when pollution loads are low to moderate.

Results of a toxicity characteristic leaching procedure (TCLP) analysis
-are also provided in the laboratory section. The results indicate non-
detectable concentrations of metals and volatile organic compounds
(VOCs) from a saturated (used) filter. This tCLP information will be
useful in selecting the treatment/disposal alternatives.

10
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Urban Pollution Vanquished in
new Alexandria Development

Three New Technologies
by Don Waye

Debut in Four Mile Run

new generation of devices for cleaning up urban runoff is making

its debut in the Four Mile Run watershed. These devices are the
b Iatest in an evolving technelogy known as “Best Management

Practices,” or BMPs, developed {o clean up non-point source
poliution. The Stormceptcr@y a 3and filter, and fwo bio-retention stands
are the thres new types of BMFs being instzalied at the "Highpointe at
Stonegate” development in Alexandria. The BMP devices will clean up
many of the pollutants likely to wash off the 147-townhouse development
and parking lot before they have a chanca to pollute Four Mile Run,

Non-point source pollution is the insidious and pervasive subset of
pollution sent to cur waterways that is not attributable to industrial
discharge pipes or municipal sewage outfalls. It typically works like this:
during dry days, poilutants asscciated with human activities (including
pets dependent on human cars!) accumulate on land surfaces. During
rainy days, these pollutants getwashed off down nearby storm drains
and into our local straams, pelluiing not only Four Mile Run, but also the
Potomac River and the Chesageake Bay. Walt Kelly's “Pogo” best
summed up the problem of non-point source (NPS) poliution inadver-
tently whenever he proclaimed. "We have met the enemy and he is us!”

Stormceeptors

Hailing from Canada (and now U.S. made, as
well). these small devices are ideal for instal-
ling in new or existing storm drains immedi-

Is revitsliztion finaily coming to blighted Arlandria?

Arlandria Blight May
Give Way to Renewal

RENDS to Have Input

riends of Four Mile Run has

been invited to parlicipate in an
ad hce commiiies to develop 2
visicn for 2 ~z-vitalized Alexandria
stzring this Ociober. Friends of
Four Mile Run member Lee Regan,
who fives in Aiexandria, will be the
“Frignds” res Tor this group. Lee
werks for the U .S, Gaological
Survey and nas had a long-term
interast in protecting and restaring
Four Mile Run. In 1822 and 1893,
Les gave up one Saturday morning
a month for 2 year (o be a voluntesr
watsr quality stream menitor for
NVPDC Feur Mile Run program.
Lock for a siztus report or two from
Les in upccming newsletters. ¢

ately downslope
INSIDE

of leeding docks,

gas stztions, and
other neavily

Stormeeptors, Sand Fitters, & Bio-retention...Oh Myl

indusirialized
sites. The

Yucky Stuff We Found in the Stream

Stormceptor is

_ ) generation oil-grit separator.

Kids Pags: YWho Dumped Tea in Four Mile Run?

the patented trade name for a next-

Handling Household Hazardous Waste

- Continued on Page 2. See BMPs.

Lawn Care & The Case Against Turf

Sparrow Swamp Update

N O D N D RS

News for RENDS




BMPs, from Page 1-

Unlike the oil-gnt separators of the
1980s which were widely used in
suburban Maryland and D.C.,
these seem to avoid the related
problems of pollutant re-suspen-
sion and frequent, expensive
maintenance.

Stormceptors debuted in the U.S.
last year (most notably in Mary-
land), and several have been
approved on an experimental basis
in Northem Vir-ginia. At least two
will be installed in Alexandria by
year-end 1996, including the one at
Highpointe. Their performance for
removing pollutants will be moni-
fored {o help local governments
decide whether or not Storm-
ceptors should be widely used in
Northern Virginia.

Anecdotal reports from early
installations are very promising.
Recently, there was a 250 gallon oil
spill from a tanker truck at the
Peace Bridge border crossing
between New York and Ontario.
When an emergency clean-up
crew arrived on the scene, they

feared they were toc late to catch
the spill before it fouled local
waterways. The response crew ran
fire hoses to flush out whatever
remained of the spilled fuel from
the storm drains for diversion into a
make-shift containment area, but
no fuel was found. The crew
searched downstream for evidence
of the spill, but still failed to find
even a trace. Eventually, a crew
member popped open a manhole,
and discovered a Stormceptor
inside. The Stormceptor had
intercepted the entire spill and
stored it safely off-line in its contain-
ment tank, despite that section of
storm drain having been flushed
with fire hoses.

The Stormceptor had
intercepted the entire
spill and stored it
safely off-line...

As a result of this incident all new
Stormceeptors come with specially
marked manhole covers for easy

identification.

The company that sells Storm-
ceptors, Stormeeptor Corporation,
believes that within a few years,
insurance premiums for gas
stations and certain other industries
at high risk for generating
hazardous spills will drop. They
note precedents in other devices
effective at reducing liability risk,
and believe that it's just a matter of
time until premiums are iowered,
as the device gains wider accept-
ance. If this happens, Storm-
ceptors would likely become the
first BMP type to not only pay for
itself, but actually save the site
owner money over the long term.

Bio-retention

Created in Prince George's
County, Maryland, this new type of
BMP is an update of the infiltration
trench, an early BMP type that has
been around since the 1970s.

The idea behind both the infiltration
trench and the bio-retention stand
is to divert stormwater

- Continued on Page 3. See BMPs.

instaliation Cost Low to moderate Low to high High
(depends on soil type)
Maintenance Cost Low Usually low High

Anywhere urban or

urban sites with

Applicability Lim‘ited by soils

suburban rolling terrain
Phosphorus Removal Good Very good Good
Efficiency 35-50% 45 - 70% 35-70%
. Good, only if designed
Nitrogen Removal Poor Fair 00 for t?\{ié goeaib

Qil & Grease Removal Excellent (~29%) Not recommended Some (varies)

Sediment Removal Very good Very good Not recommended

Heat Poliution Removal None Very good Good




BMPs, from Page 2

runoff to an area of groundwater
recharge. The infiltration trench
encourages recharge (diversion to
groundwater) by providing a pro-
perly sized and carefully designed
gravel pit at the downslope end of
a developed site.

During the 1980s, research show-
ed that these facilities required
less maintenance and provided
improved poliutant removal effi-
ciencies when combined with 10 to
20 foot vegetated buffer strips.
The bio-retention stand goes this
idea one better — placing the
vegetated buffer strip on top of the
infiltration trench. In fact,
plantings are carefully selected to
nurture the ideal micro-environ-
ment for maximizing pollutant
removal from stormwater runoff.

One criticism of the infiltration
trench is that few nutrients are
truly removed from the environ-
ment. Critics argued that most
poliutants were merely diverted
from the surface water to the
groundwater. With bio-retention,
nutrient uptake from the plantings
effectively removes much of the
phosphorus and even some nitro-

-gen from the system. And, nearly

all of the heat pollution that typifies
parking lot runoff is removed.

Bio-retention is cheap, effective,
and versatile. lts only serious
drawback is its unsuitability for
areas underlain with slow-draining,
clay-dominant soils. Because bio-
retention is only appropriate for
sandy and loamy soils, it is a poor

Friends of Four Mile Run

choice for most of the Four Mile
Run watershed. Continued
research is needed to see if soil
re-conditioning can reasonably
extend the utility of this promising
new BMP.

Sand Fiiters

First used in Austin, Texas, then
modified for use in Delaware and
Washington, DC, sand filter BMPs
are now becoming commonplace
in-Alexandria, where several
varieties exist.

The design most commonly
employed in Washington, DC is &
compartmentalized underground
vault. Storm runoff, usually from
parking lots enters a baffled
chamber designed to capture
trash, heavy sediments, and
floating pollutants, including some
oil and grease. Water velocity and
egnergy is also slowed here,
allowing for controlled flow to enter
into the second chamber. This
partition contains a carefully
designed sand filter, often with
separate layers of aggregate,
sand, filter fabric, and sometimes
peat. A perforated underdrain
(pipe) allows the cleaned water to
leave the system.

Sand filters are promising techno-
logy that can deliver impressive
poliutant removal rates. On the
down side, they are expensive to
build and maintain, and require a
minimum of three feet of head
(vertical distance between the inlet
and the outlet); additionally, some
rmay clog prematurely. ¢

Enter our Logo Contest!

Submit your entry for the Friends of Four Mile Run logo and win a

- free three-year membership ($75.00 value). Three runners-up will
- receive one-year memberships. All entries will become the preperty

of Friends of Four Mile. Run. Deadhne December 31, 1996.

: Submnss:ons should be sentto:

MiEnDs oF Four MLE RUN
9918 Wood Wren Ct.
Fairfax, VA 22032-4018

Yucky Stuff We
Found in the
Stream

by Don Waye

On June 8, a team from /ARIENDS
participated in the annual
clean-ug of Four Mile Run
sponsored by Arlington County
Parks. Here's what we
removed from the stream:

a car baftery

a transmission
a tailpipe
several car fires
hubcaps

a roof gutter

a bike frame

a big steel plate (the kind

that temporarily covers

highway repairs

& numerous plastic grocery
bags

¢ countless fast-food cups,
wrappers, and containers

4 lotsa other stuff that

doesn't belong in

streams. ¢
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WHY YOU SHOULD BE CHOOSING STORMCEPTOR AS YOUR
URBAN WATER QUALITY DEVICE

vesign Flexibility - Stormceptor can be used in situations where no other device will work.
Examples are very shallow installations (2.0 surface to invert) and very deep installations (30

feet). No loss in storage capacity or treatment rate when larger storm drains are used, unlike
other local separators.

Structural Integrity - Stormceptor is designed to withstand H-20 loading for shallow and
deep installations. Unlike other local separators that use thin wall design, which limits use and

requires careful and precise backfilling, the Stormcepror is designed for rugged installation
abuse. '

Cost/Ease of Maintenance - Most separators require maintenance 3 to 6 times a year and
physical entry into confined space is required. Stormceptor generally will require maintenance

only once per year and confined space entry is not required. Cost of maintenance is abouta 1/3 _

to an 1/8 of other separator devices.

Compatibility with Existing & New Storm Drains - Stormceptor can be used on existing

torm drains and new storm drain lines. Stormceptor nearly eliminates the need to impact
existing infrastructure features.

Time/ Ease of Installation per Acre Treated - Stormceptor can be installed in a hour and
operational in two or three hours.

Oil Removal Performance, Long Term - Stormceptor has documented test results to
demonstrate its reliability to remove high percentages (+95%) of free oil and grease. No need
to replace expensive absorbent pillows as required in other separators.

TSS Removal Performance, Long Term - Stormceptor has documented test results to
demonstrate its reliability to remove high percentages (80%) of sediment and solids (TSS).

Guarantee - Stormceptor is backed by one of the largest concrete company’s (CSR) in the
world. Our local competitor publishes a “Disclaimer” statement, which says they provide, ”no

warranties, expressed or implied, for merchantability of fitness for any particular purpose or

application.”

Cost - Stormceptor is the least costly to plan, design, secure approvals, construct, operate and
~aintain and the most reliable urban water quality device available.

Stormceptor - THE SOLUTION TO URBAN POLLUTION
Your Best Chose For Urban Water Quality Control



W Timari

Pavement Grease & Oil

Waterless Cleaner
Honolulu, David Buck
Distributor/Manufacturers Literature
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Unusual Flra & Explosion Hazards: NONE
: Nota: Under normal conditions hazardous
polymerlzatlon Nlll not occur.

pormrmEmezny Section VI oasmwmmeemrmmoms physical Data

Boiling Point: 212 Spec1f1c Gravzty (water = 1):

Yapor Pressure: N/A Percentage 0Ff VYolatiles:

Vapor Density: N/A Evaporation Rate (water = 1): 1.03 o
Ph (concentrats): 13.2 Ph (1% solution): 13.

Solubility In Water: THIS PRODUCT IS 100% SOLUBLE IN WATER.
Appearanca and Odor: CLEAR GREEMNISH/YELLOW LQIUID WITH A BLAND ODOR.
rnsaremEne Section VI evoeeesssoumeniotessg oo Special Protecti@nuinformati@n LR
Respiratory Protesction: NONE &
: Protective Glovas: NONE i ” ’
Eye Protsgtion: When handling this product and there is the possib-
-t ility of splashing it is recommended that proper
protection of the ayves be worn.
Other Equipment: NONE
. pEmrasHssTEy Section VIII  mpmemns iAo A IR - = Special precautx@ns T o e A E R
g * Chemicals can bs hazardous 1f not res pected The uss of proper
equipment and procedures for handling chemicals ars not only of
banefit for their obvious uses, but can reduce the possibility
of zserious injury and time loss accidents.
® Keep this material away-~from high hesat and obssrve proper house-
keeping procedurss.
* DO NOT mix chemcials unless instructed by qualified personnel.

A A R AR B I wwmmmmummum*zwmwmnmmumm P e B e e G B A ST e U S R A B T R S
- Hote: This date is furmloshed gratuitously independeont o0f salo of the

product epd emly for yeur investigationm sad independemt verification
Hhile data {is believed to be correct , SEIEZLD CEBHICAL ° =
shall in Bo evenmt be responeible for damages vhatamoever, direacts

ly or indirxectly, resultimg from the pubdlication or use ocf ©F B
reliasce upom dats contained hereim. o warramiy, cither lepliod

or ezxpreseged, of mecrchantability ef €itmesa or ©f amy naturses vwith
re~ -'c%t to the product er to the data 18 madse herein. Tosw Arae

urged teo obtalin data sbeets for 2Ll18BIZTLD CREMICAL

materiale you buy, procesa, uvas, ©ofF distribute, and are emcour-

aged to advise anyone working with or oxposed teo such materials

of the informsmatios comtalined hereim.

‘VBources: l) Damgerous Propsrities of Indusetrial NYaterial: gax , &th B&

2)0and of Tosic end Eazardous Chemicals acd Carcimogens; Sitetlig,2ad od
3) condeared Chemical Dicticnary ! Bewley , Tenth Rdticm

4)TLY’s oand Blological Exposure Indices for 1985-886 ; ACSIB,2nd prime
5)Dirsctor’s List of Hezerdous Jubstamces ; Stmee of Cal,last pristiag
8)Ticele 29 CFR partes 1508 to 1910, Revised am of July 1,1884%
TiBDocumantation o©f TLY° s and 3BX‘’@ ; ACEIH |, Fifth Edelon

BlCuldwlinea for the selecilon of Chemical Proteciive Clothing ;

ACCGId , 2nd prilatimg }

93Imergency Avoposce CGuidobook ; Repmtmcent of Trsusportatiom , 1584 od
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